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ABSTRACT 

f In this set of six booklets on- graphing, intermediate 
•grade students learn' how to choose which kind of graph to make; make 
bar graphs, histograms, line graphs, and conversion graphs; and use 
graphs to compare two sets of data. The majqr emphasis in all Unified 
Sciences and Mathematics tot Elementary Schools (USMES) units is on 
open-ended, long-range investigations of real problems. In most • 
instances students learn through observing -results of thei,r own and 
their classmates' experiments. However, students may recognize the 
need for'cert^in facts and/or skills during their investigations. 
Although some children prefer to work things out for themselves, 
others may ask for help. USMES ''How To Sets" are designed to provide, 
such assistance. Each booklet in a set contains several examples of 
children using a skill being taught, each example emphasizing a 
different aspect of the skill or a potential pitfall. The first page 
telis why or when students may heed the skill covered in the booklet 
and includes a table of contents. There is no sequence to the sets 
(or booklets within sets) and they should not be used out of the 
cont6xt of childrens' open iavestii|ation of a practical problem. 
(AUthor/JN) 
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CHOOSE WHICH GRAPH tO Mi^KE 



MAKE A BAR GRAPH 



MAKE A HISTOGRAM \ 



MAKE A UNE GRAPH 



MAKE A CONVERSION GRAPH 



USijE GRAPHS TO COMPARE TWO SETS OF DATA 
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WHAT IS USMES? 



USMES challenges students to solve real 
problems within their school and community. > 
Students tackle problems like a busy or un- 
safe intersection ne^r their school, class- 
room furniture that doesn't fit them, or 
playgrounds that are crowded or uninterest- 
ing. These problems have immediate and 
practical impact on students. They have 
no establl^shed, correct solutions — students 
take or recommend action based upon whatever 
data they collect and analyze. Furthermore, 
the students themselves, not the teacher, 
direct the problem-solving process. 

Solving real problems i^ interdisciplin- 
ary: skills, processes, and concepts from 
science, mathematics, social science, and 
language arts all play a part. For example, 
students conduct opinion , surveys-, build 
measuring devices, write letters, and make 
and use graphs. They also make decisions, 
work productively in small groups, and 
develop and clarify values. 

The USMES curriculum is organized into 
twenty-six problems, or units, that *have 

^ been developed in the classroom by teachers 
and students in a wide variety of schools. 
Most units can be used in grades K-8 al- 
though the- level at which students approach 
a problem and develop a soludion will vary 

"according to age, ability, and interest. 
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RESOURCES FOR 
AN USMES PROGRAM 

\ . \ 

In addition .to the USMES "How To" 
Series, there are— 

The USMES Guide : This book describes 
the USMES project, real problem solving, 
classroom strategies, the Design Lab, 
the units, and the support materials as 
well as ways that USMES helps students 
learn basic skills, ^section in the 
guide correlates the twenty-six USMES 
units with topics in 'Science, Mathe- 
matics, Social Science, Language ArUs, 
Career Education, and Consumer Education. 

4 

Teacher Resource Books (one per unit): 
Tach of these guides toi using USMES 
units describes a broad problem, ex- » 
plains how student^ might narrow that 
problem to meet their particular needs, 
recommends classroom sttlitegies, andr 
presents logs from teachers ; whose ^ 
classes have worked on the unit. 

Design Lab Manual : This guide helps 
teachers and administrators set up, run, 
and use a Design Lab — a place with tools 
and materials where students can build 
thinfes they need for their work on USMES 
units. A Design Lab may be a corner of 
a classroom, a portable cart, or a 
separate room. 

V* 

It 

Background Papers : These papers provide 
teachers with information and hints that 
do not appear in the student materials. 
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THE USMES INTERMEQIATE HOW 72? SERIES 



USMBS and Skills 

USMES students often see a need to learn 
new* skills to help them get problem- 
solving job done. Students seeking to im- 
prove a stteet crossing may want to learn 
how to use a stopwatch or how to make a 
ti:undle wheel. Students comparing differ- 
ent brands "l)(jLpaper towels may waivt to 
learn how to ^|jBign an experiment and how* 
to make a bar graph. The list can go on 
and on, but the pattern is clear; solving 
a real problem requires skills. 



Purpose of *How To' Series 



Materials that help students learn 
skills like designing* an opinion survey and 
choosing the appropriate measuring tool axe 
not rea4ily available for intermediate grade 
students. The USMES ^Intermediate "How To" 
Series fills this gap. ^ Its magazinerstyle ^ 
format helps sttldents acquire the* skills 
and knowledge they need to do things like 
redesign their classroom, find the best buy 
in potato chips, or run a school stor'e. 



How to Use the *How To' Series 

Wait for a need. When a student asks 
for help, refer him or her to the appropri- 
ate booklet. Having a student read a book- 
let before there is a need to do^^so will not 
only result in less effective learulng but 
will defeat the USMES purpose of allowing 
students to decide what needs tQ be done. 

When necessary, lise the "How To" Series 
as a teaching aid. Mo;^t of the time stu- 
dents will be able to go through a booklet 
by themselves and learn the skills they 
need to learn. However, somo^material in 
some sets is difficult and somewhat abstract. 
When the booklet by itself is liot doing the 
job, feel free to step in and help the stu- 
dent go through it-. 

Knowing how the contents ^o-f the booklets 
are organized may help in using the series 
effectively. 

• The first page tells why or when a 

student may need the skill covered 
in the booklet, and includes a 
table of contents. 

• • Each booklet contains several ex- 
amples or stories about students 
using the skill or process being 
taught. Each example emphasizes 
a different aspect of the skill or 
a potential pitfall, 
t 

• When information in other booklets 

may help the student, the titles 
^ of the booklets are included in 
the text. 

• The last pages of each booklet con- • 

tain' a summary of the points cov- 
. ered in the booklet 



OTHER USMES HOW TO SERIES 



Begini^lng "How To" Series : This 
cartoon-style series covers, in less detail 
much of the same-oaterial as the Interme- 
diate Series. Its cartoon-style fortoat ^ 
helps younger children and thode with read- 
ing, difficulties acquire the skills needed 
to work oil a real problem. 

Design Lab "How To" Series : These 
illustrated cards help children learn how 
use tools safely and effectively. 

ERIC 



"How to'^ 'Cards : This series* is printed 
on colored card stock rather than paper. 
They contain fewer words than the Interme- 
diate "How To" Series and utilize the Amer- 
ican »system of units (ft. /lb. /sec.) rather 
than the metric system. The Collecting 
Data set, however, ia. not ^available in the 
"How To" Cards. 



INTERMEDIATE HOW TO SERIES 



COLLECTING DATA 

Collect Good Data 

Round Off Data . . ^ - 

.Record Data 

Do an Experiment 

Make an Opinion Survey 

Choose a Sample , 

GRAPHING 

Choose W^ich Graph to Make 

Make a Bar Graph 

Make -a Histogram 

Make a Line Graph 

Make a Conversion Graph 

Use Graphs to Compare Two Sets bf Data 

MEASURING ^ 

Use a Stopwatch 

Choose the, Right Tool to -Measure Distance 
Use a Trundle Wheel 
Make a Scale Drawing 
Find the .Speed of Things 

SIMPLIFYIMG DATA 

r 

Tell What Your D^ta Show 
' Find the Median ^ ' 

Find' the Mean ' ) 

Find the Mode \ 

Find Di£ferent Kinds of Ranges 

Use Key Numbers to Compare Two Sets of Data 
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"HOW TO' 



CHOOSE WHICH GRAPH TO MAKE 



WHY MAKE GRAPHS? 

Suppose that you have made a survey to find out 
thfe most popular flavors of soft drir^k. Ot 
perhaps you have kept notet on the daily tem- 
perature for several months. You may have 
stacks of pkpers filled with lots of numbers. 
But lots of numbers can often be confusing. 

How can you figure out what all your data mean? 
A graph is a^plcture of information. 
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00 Voy H/*/E More thai^ 

•ONE SCT OF DATA? TH6W 
READ ' 'Mom 70" 
USE GRAPHS 
TO COMPARE j 
TWO SgT'S 
OF DATA. 



One way Is to make a graph. 




• 'Graphp can help you see. important things quickly and easily. 

• Graphs can help you tell others about your data. , 

• Graphs can often help you draw conclusions in otder to solve problems. 

How do you decide which kind of graph to makef It depends. It depends on your 
data. And it depends on What you want to find out. 

Dif^rent graphs are made from different data. 
■ Each -type of graph will give you different information. 



This booklet gives examples of three kinds of graphs. Read the booklet. It 
will help you jdecide which graph to make for the data you have and the informa- 
tion you need. 



/Chat's inside ' ' page\ 

steps in, deciding which graph to make 2 

favorite drinks : a bar graph 4 

chaijcboard heights: anpther bar graph , 5 

class* crossing times: a histogram 6 

school crossing times: another histogram 9 

letter sizes for tosters: ', a line graph 10 

CUPS TO OUNCES: ^ CONVERSION GRAPH (A SPECIA;, WNE GRAPH) 12 

MAKING YOUR OWN GRAPHS i . . . ; . .' 14 
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STEPS I N DECXDING WHICH GRAPH TO MAKE 

r ■ ' * * 

^li DECIDE WHAT KIND OF DATA YOU 'HAVE. 

Look' at the data you have collectefi. .ThJLs coUection is called your set 
of data , xlt could bff numbers or j.t couldXbe numbers and words. 

^ What arejthe parts of your set of data? , 

• A list of words? jThey could be lists of people or tools or foods 
of months. These can be called SEPARATE ITEMS. 






• Numbers?" They could be numbers of cars or numbers of children or . 
numbers of times, something 'happens. These'can be called NUMBER COUNTS. 





Times or temperatutes or heights or weights? These can be called 
MEASUREMENTS. You can tell- that they are measurements bec^use^ each 
number will have a unit, like degrees or centimeters or grams.* 






• Some times, you may want to put your measurements together in clumps, 
like 8-12*seconds or 41-50 grams or 93-97 centimeters. Then the 
measurements can 'be called GROUPED MEASUREMENTS. 



fa«T//ieT6RS 
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*Sometimes real numbers are treated like measuremerits 'in making graphs, 

o ' 



^2. 



DECIDE W^CH KIND OF GRAPH TO MAKE. 

These pictures show what kinds of graphs you can make for different sets of 
data. The bottom of each graph lists one part of the data. The side of 
each^ gVaph lists the other part.* ' ' 



o 
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XX XX X 

xx;^xx 
X ^xxxx 

xx^xxxxx 



.^^-3. DRAW YOUR GRAPH. 



'GROUPED/ 



OR NUhABER 
COUNTS 



er|c 



^4. LOOK AT YOUR GRAPH TO SEE IF tOUR QUESTIONS HAVE BEEN ANSWERED. 

Does your graph tell you what you want to know? If it doesn't, you may want 
to ccJllect;. more data to add to your graph. Or you may want td m^ke a dif- 
ferent graph to give you better information. To do this, you might need to 
organize your data in andther Nway. Or you may have to collect new data. 
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FAVORITE DRINKS: A BAR GRAPH 



Suppose that your class is planning to sell soft drinks at your school fair. But 
no bne can agree ori the kind of drink to serve. You decide to make a survey of 
students in some* other classes to find out whfch drinks are popular and which are 



not. 



'4^ 



First, you read "How To"»Make an Opinion Survey . Then you prepare a lisX. of 
di^^inks and ask students to vote for their favorites. When your survey it done, 
ydu tally the votes and make a chart of your data. 





F(\\JOR\r^^ 0R4NKS 


1 




DRINK 


MU(v\BtR OF VOTES 






CHERRY 

GRAPE 

COLA 


' wil m4 \m vH\\\ @) 
WW ® 

f 
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You would like to make a graph ta show the results of youx survey to pthers in 
your class. But Tirst you must decide what kind of graph to make. Here is how 
to do it. ^ * 




^I. Decide What Kind of Data You Have. . 

You see what part of your data is a list of wbrds. There are four kinds of 
drink listed: orange, cherry grape, and c;ola. That means that one part of 
your data is a list of SEPARATE ITEMS. 

Then you see that you have numbers for. the other p^rt of your data. They 
are the number of votes for each drink. The other part of your data is 
NUMBER COUNTS. " . " 

^ 2. Decide Which Kind of Graph to Make, 

SePARATE J 
ITfM5 AND 
NUMBER 
COUNTS You 

MA. _ 
ORAPH. 

^3. Draw Your Graph. 

If you need help making a bar graph, 
read "How To" Make a Bat Graph * 




0«flH*E CHERRY CRAPE COUA 
DRINKS 



1^ 4. Look at Your Graph To See if Your Questidns Have Been Answered. 

The graph tells you that the two highest bars are for grape and for orange 
drinks. They got the most votes. Your question has been answered. Grape 
and orange are more popular than either cherry or cola. You might decide to 
serve either one of them. In fact, you might Mecide to serve both. 



CHALKBOARD HEIGHTS: ANOTHER BAR GRAPH 



In the Jast ek'ample, a bar graph was mde to show SEPARATE ITEMS and NUMBER 
COUNTS. In this example, a bar graph is used to show SEPARATE ITEMS and 
MEASUREMENTS. ' . " ■ 

Suppose that your* class is studying ways to improve 
classrooms in your school. Some students have complained 
that the chalkboards are too high for them to reach. 




To find out whether the boards jare too high, you 
decide to collect data on the heights of chajk— 
boards in di^fferent grades, This chart shows' 
your dat^i. ' ' 



You would like to make a graph to show your 
'data more clearly. Which graph should you 
make?. Follow these steps. to find out. 



SCHOOL CHALKBOARDS NOV. 7 


Grade . 


Height of 
{ Chalkboards, (cm) 


•,K 
1 

2 - 
3 
4 
. 5 
6 ' 


140 
■ 156 
■• 160 ■ 

165 - 

190 , 




1 r — ■ : — 







^ 1. Decide What JKind of Data You Have.. 

** * ' ^ 

You went into -classrooms of se^en different grades. You have a list of 

those gfrades. That means that SEPARATE ITBIS ia one part of you/ data. 

Then you measuted to ftnd different heights for 'the boards. The heights' 

were all measured in centimeters. So MEASUREMENTS is t;he othj^r part of 

your data. ' - ' . 



r- 



-fri. Decide Which Kind of Graph To Make. 



IF YOU HAVE 
SEPARATE ITEMS 
\AUO MEASUREMENTSj 
YoirCAN MAKE A 
BAR GRAPH^^^>«^ 




JLj. DraH ihe GraphL 



You don't have to start the vertical 
axis vat 0. Here the vertical axis 
begins with 100 cm. 



i 




^ 4. Look at' the Graph to See if Your Questions Have Been Answered. 



What 'does this graph shpw-you? The bars of theygraph show that as the 
grades 'get higher ^ the chalkboards get higher. You can tell that you did. 
make tlie right graph for your data. But did you find out if the chalkboards 
ar^ too high? The gVaph^doesh* t tell you that. Before you can answer th^t 
question you ^need^to collect different data» You might collect data on hbw 
high children ^an reach without jumping. 



ci :ass crossing times; "A histqqram 
' . \ * 

You may make a graph ai^d then fiirtd out that it doesn't answer'' your questions^. 
'Wbjan this happens, you may be able to regroup your data. Then you can make a 
differeiit- graph that tells you wpat jySu.want to find out. 

Your class "may >e working o4i wayfe to make it easier for children in your school 
to cross nearby streets. You wattt to know how long children take to' cross one 
street that runs near your school. You measure the time for each child in ydur 
class to cross. -As you measure, yo^u round off the times to the nearest second. 
^ Then ys)u make a data chart: 



C LASS CROSSING TIMES 

f ' ' ' 



Namef 



John 
Melissa 
Fred 
Chico 
Abe 
Opal 
Sam 
Carol 
Suzy 
Joanne 
Lester 
James 



Time to Cross 
(seconds) 



5 
8 
5 
4 
•9 
5 
6 
7 
5 

12 
6 

, 5 



May 3 1;30 



Name 



Time to Cross 
(seconds) 



Mairvin 

Randy 

Beryl 

Felicia 

Dianne 

Donny 

Harold 

Chuck 

May 

Pauline 

Kathy 

Nina 



10 
4 
6 
5 
8 
6 
5 
7 

10 
5 
4 
7 



You look at the chart and notice that the shortest crossing time is 4 seconds 
and the longest time is 12. seconds. 

"I wonder* what the most common crossing time is," you might think to yourself. 

A graph wil2f help you find put. ^ You use your data to draw the graph. 

Which graph should you make? First,' you look at your set of data. You see 
that one part of It is a list of children's names. Those are SEPARATE ITEMS. 
The other patt of >our data is crossing times. They are MEASUREMENTS. 

"Separate items and measurements," you might think to yourself. "1*^11 make a 
bar graph." ^ ^ ' * 

You use your data to draw the graph. It looks- like this. 




o 

if 



8 . 



You look at the graph to see what is the most common crossing time. But you 
can^t tell from the graph. It* just shows the crossing time for each sti^eijit. 
But you want to find oilt the time that it took the most students to cross. 
Perhaps you can organize your^ data. in a different way and then make a graph, 
^ that will answfer your question. 

■ w • 

♦The bar graph shows 'Ciiossing, times. They are MEASUREMENTS. When you first^ 
measured the crossln^times, you* rounded them off to the near-est second. The 
measuremenjis are reaj^ grouped fnto one-second clumps. 

"One part of my data i^ GROUPED MEASUREMENTS^;" you think to yourself. 



What is the other p-att 
the>baj:s foi: a crossing 
5' Seconds, and so* on. 

""Now' -the other part of. 



)f yoiir data? You loolc at '.the bar graph and cpunt all 
time of 4 secondss all thfe bars for a crossing time of 



data is NUMBER COUNTS," you s^y. 



Whicji graph can you make \ if you have 
GROUPED MEASUREMENTS and \NUMBER COUNTS? 





1 



IF YOU >^AVE 
GROUPED 
MEA5t/REMENT5 
AND NUMBER COUNTSJ 
YOU CAN fAAKE A 
HISTOGR^m^ 



Now draw your graph. (If you need help, 
read th^ booklet "How To" Make a BaxT 



Gr^h Hi^ogram . ) 



S/o 
=^ 8 

U. 
o 



6 







4 


-r - ^ 


1 . 

& ■ ■ 


• X 



TIME TO moss (ScO 



Look at your histogram* . Does it tell you the most common crossing tirae?„ Yes, 
it does. The bar for 5 seconds is the tallest. That* me^ns that 5 seconds is 
the most common crossing time. Your question has been answered. This graph 
aleo tells you that mist students can cross i^ 8 seconds or less. J 



13 \ 
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SCHOOL CROSSING^ TIMES: ANOTHER HISTOGRAM 

In the last example, you made a bar graph histogram by reJ^ranging data from 
your bar graph. The next example shows how you can make a histogram just from 
your data chart. , , ^ 

Suppose that after you have studied the crossing times for just your class, you 
want to fitid out about the most common crossing times of otKer children in the 
school. 'It would probably be a lot of work to measure th^ crossing times of 
every child in your -school. 

You, decide to take a sample from each grade level in thel 
-school. Before you begin, you read the booklet "How To"/ 
Choose a Sample . 

Suppose you decide to use 50 chiloten in your school sample. 
You measure their crossing tim^^^o the nearest seconcl. 
Your list of 50 crossing times lopks like this: 




n ,9, tO^S^ 10, 8, /fT, /3, 14-, 1, 

a, n, It, /3, a, /o, 6, 7,6; 6, 

IS, II, 8, ^S, /4; % /3, /3, 7, 8, 
/fc; /3, % % ^, 7, 6, /Oj II, % 

1, '//, a, 9 



I KNOW NOW ^ 
THAT I DOW'T 

NEED TO list) 
WAMES. 




You look at the list and notice that, the shortest crossing time for your school 
sample is 5 seconds. The longest time is 16 seconds. You see that you would 
need twelve columns if each column stands for 1 second. That's a lot of columns. 
You decide to put the measurements in groups of 2 seconds. 



First you count how many children crossed in 5 or 6 seconds. There are 7. Then 
you count how many crossed in 7 or 8 seconds. There are 12. You do this all 
the way up to counting the number of children who crossed 'in 15 or 16 seconds. 
Your chart looks like this. 



SCHOOL CROSSING TIMES 


—50 Children-6/4 


Time to Cross (sec.) 


Number of Children 


5-6 


7 


7-8 


12 


9-10 


12 


11-12 ^ 


7 


13-14 


8 


15-16 


4 
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Now figure out what kind of graph to make. One, part of your data ^ROUPEB* 
MEASUREMENTS. You also have number tallies. So NUMBER COUNTS is the other 




TimE TO CROSS (SCO 

Has the graph answered your question? Do you know the most common crossing 
times for your school sample? 

There are two tallest bars. They are for 7-8 seconds and for 9-10 seconds. 
That means, that 7-8 seconds and 9-10 seconds were the two most common crossing 
times. The graph tells jft)u much more, also. For example, y^u can tell exactly 
how many children took longer than 10 seconds or less than 7 seconds to cross. 




LETTER SIZES FOR POSTERS: A LINE GRAPH 



Suppose that your cla^s is making safety 
posters to hang in the school. How' hig 
should the letters be so that the posters 
can be read easily? One way to find out 
is to test how far away people can see 
different sizes of letters. 

You may have found out that letters only J 
centimeters high can be read no farther 
away than 8 meters. Letters that are 3 
centimeters high can be read at a dis*- 
tance of 13 meters. Aftet* making lots 
of tests you have this chart: 



likrTBR SliES.FOJ^ POSTERS 


LEtTER SIZE 










8.0 


3. 


13, 0 


4. 


I6.S 


6. 


25.0 


7. 




(0. 





Which graph can you make? You look at 
your data and -see that you have MEASURE- 
MENTS for the letter size and MEASURE- 
MENTS for the distance. 



IF BOTH PARTS 
vOF YOUR DATA ARE 

MEASyREMENTS, 
'You CAU MAKE A 

LINE GRAPH. 



Then draw your graph. (kead "How fo" Make a Xine Graph if you need help.) 

Ill r.rra 




LETTER SIZE Ccwv) 



Now suppose you want to hang the posters so that they can be seen from a't least 
20 meters away. How big do you have to make the letters? 



Mow B).G SHOULD 
U/e mKE THE 

.le:tt£RS for 

.THIS.POSTER? 




12 



You can find out by reading the graph* It shows that you should make y«ur 
letters about 5 centimeters high if you want them to be read at a distance of 
20 meters. 




/ 



I a 3 ^ 5" C n 
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This line graph can^ tell you the letter size you need for any distance. It can 
also tell you the' distance at which any letter size can be read. A line graph 
can help you iind e^^tra information that you didn't have when you started. 




UPS TO OUNCES; A CONVERSION GRAPH- (A SPECIAL LINE GRAPH) 



Cuppose that your class is going to make punch 
to sell to other classes. You may have taken 
orders for 14 cups one day. You wonder how many 
fluid ounces of punch you wlli need itf order 
to make 14 cups. A conversion graph will help 
you find out. 




A CONVERSION GftAPHl 
IS A SPECIAL KIND 0F\ 
LINE GRAPH. ^ 



To make a conversion graph, you need to Jtnow three «ets of measurements. For 
this problem you do. You know that 0 cups equals 0 fluid' ounces. And you know 
that 1 cup equals 8 fluid ounces. That tells you that 10 cups equals 80 fluid 
ounces and that 20 cups equals 160 fluid ounces. 



.ERIC 
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Both parts of your data are MEASUREMENTS (cups and fluid ounces). So you know 
that you should make a line graph. 

Draw your graph, ( "How To" Make a Conversion Graph will help you do this,) 

/6p- 
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80 


ao 


160 
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The graph 'has answered your question. It tells you that fop 14 cups, you will 
need to make 112 fluid ounces. Now that you have made this graph it can help 
you with other problems, too. Whenever you need to change from cups to ounces 
or l^rpm ounces to cups, you can use your graph. 



• , * 

MAKING YOUR OWN GRAPHS 

So far, you have read about how to choose the graph that both fits your data* 
and answers your questions • Here is a checklist to help you choose the right 
graph. 

1. DECIDE WHAT KIND OF DATA YOU HAVE. 

Do you have separate items? 3 
Do you have number counts? 

Do you have measurements? Can your measurements be put into groups? 

2. DECIDE WHICH KIND. OF GRAPH TO MAKE. ' \ 

3. DRAW YOUR GRAPH. 

4. ""look at THE GRAPH TO SEE IF YOUR QUESTIONS HAVE BEEN ANSWERED. 

Does your graph tell you what you want to know? Do you need to collect more- 
data to add to your graph? Do you need to pollect new data? Do you need 
to reorganize your data and make another kind of graph? 
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'HOW TO" 



MAKE A BAR GRAPH 



WHAT IS A BAR GRAPH? - 

• It, is a simple picture of separate items^. Each bar stands fpr a ,. 
different thing. The height' of the bar tells how many or how much . 

. * . . S 



\ 




WHEN SHOULD YOU MAK|:. A BAR GRAPH? ' , 

• i • You can make a bar graph Iwhen your data are SfiPARATE IT^K and 
NUMBER COUNTS or SEPARATE I'^^|S and MEASUREMENTS. 






SEPARATE ITEMS 



MEASUREMENTS 



•NUMBER COUNTS 



THERE ARE THREE KINDS OF BAR GRAPH. 



X X 
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, This* booklet will' show you how to make eaah of these kinds of bar graph. 

a ^ . ,• ^. 

"what's INSIDE .\ I PAGE\ 

A BAR GRAPH TALLY: , . TESTING DRINlJS . ' 2 

REGULAR BAR JSIAPHS : VfALK LIGHTS > ' J . 4 

.REGULAR BAR ORAPHSi RIDING BIKfiS" . . .V . . . , C . . . 7 

•^iRfiGULAR &AR GRAPHS: A PLANT EXPERIMENT ,. 9 • 

„ A PEGBOARD BAR GRAPH: BjMElCMETRIC PRESSURE • • • H 

\ THINGS TO KEEP IN MIND A BOUT BAR GRAPHS . . , l^V 

^ i ' -'• 

ERIC © ^'^^ Education Development Center, Ittc. All. rights reseityed 



A BAR gIiAEH TALLY; TESTING DRINKS 

Sometimes you may need to keep a runniitg count about som^thing^ For example, 
you might want to keep track of the numbers that come. up when you toss a die 
several times. You might want to ta^Iy the number of "yes" answers td a sur- 
vey questionnaire. Or you might want to keep a 'count of which drinks students 
in your class like best. 

There is an easy vay^fe collect your, data and make a graph at the same time: , 
make a BAR GRAPH TALLY. This example shows how to do it. \ 



Supposp that your group will be making drinks for your class party. You watot • 
to find out the favorite drink of the children in your class. You set out four 
different drinks on a table. You label each drink with the letter A, B, C, or 
'D. The' students will taste each 6f the drinks and then vote fpv the one they 
like best. 




You want to count, the votds as you go along. <^ Yaiu^^tet^de\ to make, a bar graph 
tally. Here isr how 'to set it up. • 

• ■< 
First, draw two lines on a piece of graph paper. 
Be sure to leav^ room to write in .the labelS and 
the numbers.' You will put the separate items 
al^g the bottom line, or horizontal axis|' and so 
you label it DRINKS. ^ 




In the spaces along the horizontal axis you* 
write the letters of the drinks. If you leave 
a space between the letters, your bars will be 
easier to see. 



You 4±11 jpnt the number counts along the /side 
line,^ or vertical axis. *The number countS^'are 
the number of -votes. You label the verticial 
axis NUMBER Ot^^^OTES. . 

Then you put numbers .along the vertical axis for 
liow many votes.* Because you will tally the votes 
as you go along, your gi;aph will have Xs. So 
write the numbers beside the spaces . 



A e c- 
DRINKS 




A 6 

ORINKS 



You'have set up youf graph. Now you are ready to make the tally. Suppose Jill 
cornea 'up first. Shd tastes each drink. ''I like Drink C best," she says. You 
put\n X in the first box above Drink C. That stands for Jill's vote. 
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Then suppose Beth comes up to tajj;^_ 
She votes for Drink B. You put an X 
column for Dtink B. 



Then suppose Jim^ Sam, ar^d Mark 'all vote for 
Drink A, You put three *Xs in the*bpxes above 
Drink A. Now your; graph lopks like this. 




A 6 C 
DRINKS 



Then you go on. Each time a child votes, you put an X in the correct column. 
When all the students have voted, the graph looks like this: 



You look at the graph* You can see that 
the bar for Drink B is the highest. Drink 
B ie the favorite. You can also tell how 
many votes each drink received. Just 
follow the top X of each bar to the num- 
ber at the side. Drink A got 3 votes. 
Drink B ^ot 10 .votes. Drink C got 4 votes, 
and Drink D got 6 votes* 
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REGUlkR BAR GRAPHS: WALK LIQITS 



There are times when you want to graph the MEASUREMENTS of people, animals, or 
things. For example, you might have data about the weights of different animals 
or the heights of chalkboards, or the times 5 children take to 'run lOO meters. ^ 

In this example, you will find out how to make a bar graph to show SEPARATE 
ITEMS and MEASUREMENTS. You will also find 'out what to do if you ' don't 'have 
enough* room to write all your numbers. 

Suppose th^ your class is studyj.ng how to make school -^crossings safer. You are 

on the .Traffic Light Committee. You want to find out how long the WALK signs^ 

stay on beforevthey change tolDON'T WALK signs. • ' - ' 

* * » * • 

You go to six l/usy streets that intersect Main Street, - let's say that the -names 
oL the streets are Ash Street, Oak Street ^ Cedar Street, Pine Street, Elm Stre^et 
and Fir Street* With a Stopwatch, you measure the number of seconds that each « 
WALK light s^tays on. You round off the times to the nearest second. 



9 ' 



Here is 




data chart: 
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WALK LIOHTS / . APR4L 8 


STREET 


TIME WALK .cscconcis) 
SIGN. STAYED QM^^*^*^^^ 


ASH 

OAK 

CEDAR 

PINE 

ELM 

FIR. 


25 . 

15 
'8 




The names of the streets are SEPARATE ITEMS. Tlie times the WALK sign stayed on 
are MEASUREMENTS. You know that you can make a bar graph to show your data. 
Here is how to do 'it. 



Draw two lines on graph paper. Be sure to 
leave room to write in the laljiels and the 
numbers. On the horizontal axis you will 
put the names of separate streets. You 
label the horizontal axis STREETS and 
write the names of the streets beside 
the spaces. You can put the names of 
the streets in any order you want. 



^ O 
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STREETS 
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Along the vertical axis you wiir put the mearsure- 
jaents you hav^ found* These are the number of * 
seconds that the WALK lights stayed on. Label 
this axis TIMES (^econds) . ^ ^ ^ 

Now you are ready to write*, the numbers. Your 
graph will have bars, not JCs, so you write a num- 
ber next to each line along the TIMES axis. You 
|>egin tp fill in the numbers. 

Something is wr9ng. You can fit only 20 seconds 
on the TIMES axis. "But several of the* times 
listed on ybyr dat^ chart are all longer than 20 
secotids. You have no more space on your graph 
paper: What should you, do? 
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STREETS 



L6ok again at your d'ata chart. . The longest time listed is 30 seconds for the 
WALK light on Cedar Stteet. You can use only 20 spaces on the vertical axis 
of your graph paper. 

Divide the longest time by th^ liomber pf spaces. Thirty divided by 20 is 1^. 
You codld let each space stand for Ih seconds, but that would be awkward. In- 
stead, ^ou can let each spdce stand fdr 2 seconds. That way, you will be able 
to fit on the largest number and all the others, too. The vertical axis can go 
up to 40. 
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STREETS 



Now you are ready to put the bars on your graph. First, look at the data chart: 



WALK LIGHTS " 


, .APRILS . 


STREET ■ 


TIME "WALK, LIGHT L.^) 




25 



The data^chart shows that the time for Ash Street is 25 seconds. That means 
that .the ,top of the bar will be halfway between the iaark for 24 seconds and the 
mark for 26 seconds. Draw a horizontal. lin'e at that .place and then make the bar 
come ddpn to the bottom of the graph. 

^5 seconds 




25 IS HALFWAY ) 
BETWEEN < 
AND 




Then draw the bars for the rest of the data on your chart. Make sure that the 
top of each bar lines up with the right numbers on the side of the graph. Make 
up a title for your graph so that^ others will know what it is about. The fin- 
ished graph looks like this. 



The graph shows your data in a clear way. 
You can easily spot the tallest bar and 
the shortest one. The Cedar Street WALK 
light stayed on longer than any of the 
others. The Pine Street WALK light stayed 
on shortest time* You can tell from the 
graph that the Cedar Street WALK light 
stayed on twice as long as the one on 
*Pine Street . 

This graph gives you a lot of other in- 
formation, too\^ In fact, *you can^ compare 
times and read" 6f f the exact measurements 
just by looking at the bars of the graph. 
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REGUUR BAR GRAPHS t> RIDING BIKES 

You can make a regular bar grajgh when your data are SEPARATE ITEMS and NUMBER 
COUNTS. These might be the nuidBer of servings of different foods that are 
thrown away each day. They might be the numbers of different animals sighted 
on a nature trail one .day. Or they might be the number of studeafits who ride 
their bik^s to school . ' . 




In this example, you will find out .how to make a regular bar graph for^^SEPARATE 
ITEMS and NUMBER COUNTS..' You will also learn how to put ^our columns into an 
order that makes sense for^ your problem. 

Let's sa^ that your school has just bought several\icycle racks. Your class 
has been asked to help decide vhere the racks should be placed so that they will 
be useful to children who ride their bik|s to school. 




Suppose that Jj^TO, Paul, Lisa, and you each go to a different classroom. You 
^o to grades^ 4, 5, and 6. You count the numbej: of children who^say that they^ 
usxially ride their bikes to school" Then each person in your group f J.lls in one 
line of the data chart. 



Suppose that Todd come,s backt^irst. 
children In grade 5 ri<le their bikes to 
school,"* he report^. He writes that on 
t}ie data chart. 

Then Lisa reports her' data. "Twelve 
children in grade 6 ride their bikAs 
to school," sl;ie says. 

^Then' Paul ^nd you reporp-your data. - 
The chart looks^like tMs. 



'You cgn make a bar graph to show the 
.data to others in your class. 
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First set up th^ graph. Draw two lines. 
Label the horizontal axis' G]RM)E. 

Put the separate grades beside* tlie spaces • 
But don't wifite them in any old way# 

You should write the grades in orHer from 
lowest to highest. Doing that vill give 
you more information than ^^st writing 
them in any order. 
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Next, label the vertical axis NUMBER OF 
CHIl5)REN, The largest number in your 
chart is 12. 

Check to see if you have enough spaces 
on your graph paper* You do. You can 
let each\pace stand for one child. 



Then write in the numbers next to the . 
lines. The tick marks will show which 
lines the numbers stand for. You don*t 
have to number every line. 



Make up a t;itle for .your graph, 
you are ready to draw the bars. 



Now 
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Using your data chart, make one bar for each grade level. Be careful to draw 
the bars so that they line up with the right lines for the number of children. 
Here is the finished graph. 



You look at the* graph and see that the 
bars get higher as the grade levels get 
higher. (Putting th^^calumn^ iti order 
helped you see that.* 

./ 

It is easy to see that more fifth and 
sixth graders ride their bikes to school 
than third and fourth graders. You can 
tell the exact numbers of children for 
each grade. . " ^ 

--^^ 

This graph may help you decide where to 
place the bike racks. 
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MEAN? ^AEDIAN? MODE? 

READ " HOWTQlilLL. 
iVHAT YOUR DATA SHOW. 



REGULAR BAR GRAPHS; A PLANT EXPERIMENT 

Sometimes you have to do something to your data 
before you can make a bar graph. For example, if 
you wanted to show spelling te^t scores of five . 
different classes, you might decide to take the 
mean test score of each class. Then you would 
have one number for each class. Or if you wanted 
to 'compare favorite games in different grades, 
you might take the mode for each grade. 

This example shows how you can use the median of 
your s^ts of data to mspce a bar graph. 



Suppose that you are doing an experiment to find out if light makes your plants 
grow taller. You have read "How To" Do an Experiment . 

Let's say that you have planted three^oxes of seeds. You give one box of 
seeds a lot of light. You give another box of seeds some light. You give the 
third box of saeds hardly any light ^at all. You put a label on each box to 
show the amount of light it is given. 





The seedlings come up and after several weeks you measure their heights. . In- 
stead of ^measuring all the seedlings, you will take a sample from each box. 

First you read 'llow To" Take a Sample . Then you choose six seedlings from each - 
box and measure their heights in centimeters. Here are your results. 
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You want to make a bar graph to show your results to others. But drawing 18 
bars to show each of th? heights Is a lot of work and might not even give you 
the Information you want. * « 

Instead, you decide to find the median heights of the plants in each of the 
boxes. The median is the middle .number fo;: each set of dat^. (If you need 
help, read '"How To" Find the Median .) 
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Now set up the bar graph. Label the 1 
horizontal axis AMOUNT OF LIGHT. 

Then put the columns in order ,f rom 
the most light to the least light. 
(You can also put them in order from 
the least light to the most light* 
The Important thing is to put them in 
an order which will^ let you see more 
about what you have measured.) 

Write LOTS, SOME, and LITTLE beside the 
spaces along the horizontal axis. 

Label the vertical axis MEDIAN HEIGHTS 
(cm) and write the numbers for the 
measurements. Then fill in the graph'. 




Lots Some Little, 
AfVVOUA/r OF LIGHT 



A conparison* of the bars of the graph shows the differences in the median heights 
of the three groups of plants. Look at the shortest bar. It shows that plants 
grown with little light had a median height of .only 3.5 centimeters. The tall- 
est bar is at 8 centimeters. That is the bar for plants grown with lots of 
light. 
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A PEGBOARD BAR GRAPH; BAROMETRIC PRESSURE ' ^ 

There are times when you can make a kind of bar graph on a pegboard, instead of 
on graph paper. You can make the graph at the same time you collect your data. 
Here is an example of ijow^ to do it* \ 

Suppose that^ your class is studying weather. ^You have heard weather forecasters 
say that when the atmospheric pressure falls, 'it is likely to rain. You want to 
test this idea. 




You decide to keep track of newspaper reports of bar^etric p^ressure as measured 
in inches of mercury. Let*s say that you do this for the whole month of Marca* 
Here is how to" set tip a pegboard graph as you collect your data. 



Label the bottom of the peg- 
board DAYS^ IN MARCH. Each col- * 
umn of pegs will stand for gne 
of the days. 

There are 3l days in March. 
Write the numbers from 1 to 31 
along the horizontal axis* " 

Along th^ side of the pegboard 
write AVERAGE BAR(»fflTRIC PRES- 
SURE (inches mercury). ^Normal 
sea level pressure is about 30 
inches mercury; so you don*t 
have to start labeling tl^e 
numbers from 0» 

In this ^example, the graph 
starts with 28 inches • Each^ 
rov goes up by 0.1 i^;ich. 

Now your pei^oard graph is 
ready to be fillecT fn'^ay HBy^ "'^ 
day. 
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Each day you will hang a peg 
^ show the average baFometric 
pressure. 

You vd.ll hang a colored peg if 
the day is rainy ^ 

If the day is not rainy , you 
will hang a plain peg. 

Suppose that you have data for 
the first four days in March* 
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Here is what your graph looks 
like for these four days. 

The first day was not rainy 
and the pressure was 28.6 
inches* You haug a plain peg 
in the first column at 28.6 
indies . 

To show the second day, you 
hang a colored peg in the 
second column at 29.5 inches. 

To show the third day, you 
hang a plain- peg at 29*5 above 
Day 3* 

kpA to show. the fourth day, 
you hang a colored peg at 29.4 
.'above Day 4. 

You k6ep doing this until the 
' end of the month. 

You can connect the pegs with 
a piece of yam or string. 
That might help you see the 
graph better. 
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Here is. the graph for the whole month of March. 
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You want to know if it always rains when^he pressure falls. The graph shows 
that sometimes the pressure rose, sometlJies it stayed the same, and sometimes 
it fell. 

When did the pressure fall? Look for places where the pegs are lower than they, 
were the day before. The pressure f ell <on 14 days: Days 4, 5, 6, 8, Hy 12, 
14, 15, 16, 2a, 22, 25, 26, and 31. 

How many of those 14 days were rainy? Look for the colored pegs. On Sj^ven of 
those days it was rainy: Days 4, 5, 11, 12, 14, 20, and 25. 

Seven out of 14 is one-haljE. It didn^t always rain when the' pressure fell. 

You might wafit to collect more data to see whether you gQt different results' at 
other times. ^ 
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THINGS TO KEEP IN MIND ABOUT BA3R GBAPHS 



IS A BAR GRAPH THE BEST GRAPH TO SHOW YOUR DATA AND ANSWER YOUR QUESTIONS? 

Is one part of your 'data SEPARATE ITEMS? 

• Is another part of your data NUMBER COUNTS or MEASUREMENTS? 

If your answer to both questions is "yes", a bar grapli is probably a ^ood graph 
to make. . 

If you answered "no" to either question, you might want to make another kind of 

graph. T3\e booklets '^ow To" Choose Which Graph to Make for One Set of Data 

and '^ow To'^ Use Graphs to Compare Two Sets of Data might help you find a better 
graph ^or your data. 



\^HAT KIND OF BAR GRAPH SHOULD YOU MAKE? " 

Do you want to make your bar graph at 
the same time that you collect your data? 
If so, make a BAR GRAPH TALLJT. 




A S C D 
OR\NK 



Do you want to make your bar graph after 
you have made a data chart? If so, make 
a REGULAR BAR GRAPH. 



Do you want tc^ m^ke a large classroom 
bar graph in an easy way? 
If so, you can make a PEGBOARD BAR GRAPH. 
It can be made at the same time you col- 
lect your data or after you have made a 
data chart. 
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THINGS TO REMEIJBER WHEN YOU DRAW YOUR BAR GRAPH 

1. Draw the horizontal and vertical axes 
pare fully > - • 

Follow the lines of the graph paper or 
the holes of the pegboard. Wri'te what 
each of tjie axes stands. for. 



' • ' 

HORIZONTAL nXIS 

2. The horizontal axis I'S for your SEPARATE 




ITEMS. 



1 



Wxite their name^ beside the spaces, 
not on the lines.' 



If the order of the items makes a 
diffet'ence, arrange them" in an order 
that makes sense for'ypur problem. 



AmOUMT OF LIGHT 




Lcrtrs Sowe Little. 
AWOU/vr op LIGHT 



3, The vertical axis is for your NUMBERS . 



If your graph will have Xs, write 
the numbers beside the Spaces . 



5" 
4 

3 
Z 

I 



X 
X 



4. Make sure that all the numbers in your 
datd fit the spaces along the vertical 
axis > 

o 

If you don't have 'enough^room, you can 
make the spaces stand for more than one 
number.. 



If your graph will have bars, write 
the numbers beside the lines . Put * 
tick marks on the lines that are 
opposite the numbers* 
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^5* Make the tops of the columns straight 
so that they line up with the numbers 
on the vertical axls« 



Make the columns all the same width . 

You can ledve spaces between tlfe col- 
umns In order to see the bars more 
clearly. 




STREETS 



7 . Make up a title for your graph so that 
^ othersTwlll understatj^d what l*t shows . 



^ THINGS TO THINK ABOUT AFTER YOU HAVE MADE YOUR GRAPH 

• Figure out what the graph tells you.- Were your question^ answered? 
Can others read the data on the graph easily? 
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• Is there a better way to show your data? Perhaps you will want to 
reorganize your data and make another kind of graph, such as a line 
chart or a b^r -graph histogram^ 
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"HOW TO" 



MAKE A HISTOGRAM 



^V£ YOU ReAO 

WMICH frRAPH 7P_ , 
MAfc;; : POR owe Sft l 

1 OF DATA? ' 



Do you have lots of measurements or number counts 
from many different people? Perhaps you have 
measured eye-level heights to find out the .best 
heights to hang posters so that most children can 
see them easily. Or maybe you have counted the 
number of right answers each child in your class 
got on a test. 

Do you wonder how your measurements or number counts will help you answer your 
questions? You can make a HISTOGRAM. 

WHAT IS A HISTOGRAM? 




A histogram is a kind of bar^raph. It is a picture of the number of jtimes 

the same measurement or number count comes up or the same thing happens. 

Each column in a histogram stands for a group of measurements ox number 

counts. The height of the bar tells how many times those measurement? or 

number counts were listed in, the data chart. A histogram will help you see 
patterns In the measurements you have made. 

7 




TTTTTTTTT 

WHEN SHOULD YOU MAKE A HISTOGRAM? 

Make a histogram when your mea^stiremfents or ntnnber counts are in groups or 
when it helps to put, them into groups. Then your data are NUMBER COUNTS 
and GROUPED MEASUREMENTS or other NUMBER COUNTS. 




NUrABER CQUHTS 



AND GHOWPeO MEASUREMENTS ^ ^^JJJrS 

Thia booklet will help you decide how to make a histogram that answers the 
questions you have. 



WHAT'S INSIDE " PAGE 

HOW MANY SCORED HIGH ON THE TEST? ; 2 

WHAT IS THE BEST HEIGHT TO HANG POSTERS? w 5 

HOW LONG DOES IT TAKE TO FIND THE LIBRARY? ^ 8 

HOW MANY OF EACH SIZE BELT SHOULD WE MAKE? 10 

THINGS TO KEEP IN MIND ABOUT HISTOGRAMS 13 
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HOW MANY SCORED HIGH ON THE TEST? 



Suppose, you want to know how all the students in 
your class scored on a test, ^e test has eight 
questions on it. 




You count the number of right answers each student made, 
for 24 students. 



Here are the numbers 




You have lots of numbers. What j.3 an easy way to tell how many students 
scored high on the test and how many scored low on the test? You' can count 
the number of students who got 0 right, 1 right, and so on. You can tally 
on a data chart like this. 



SCORES ON TESr DEC. 3 


NUMBER OF •RISHTANSWBRS 


NUMBER or S"RJt>£fvrr5 - 


O 




1 






I 


3 


II 




nil 


5 


m- 


(o 




7 . 


.•nil 


8 


1 



1 



The tally sheet looks like a histogram turned sideways. You can make A real 
histogram* . It will show the data better. Here is how to make one. First, 
draw two lines on graph paper « One line goes across the bottom of the 
, paper. The other line goes along the left side of the paper. The bottotfi^ 
line is called the horizontal axis . The side/ line is called. the vertical 
axis . ' ' , 
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The horizontal axis is for the ntjmber of right answers. The y;ettical axi6 
is for ffhe number of students. Label the two lines. Leave room to put 
numbers near the lines. ^ 



Next, write the ntunbers 0 to 8 in the spaces below the horizontal axis. 
These numbers are for the nuflil?er of right answers. Write numbers from 
1 to 7 in the spaces along the vertical axis. These numbers are for the ^ 
number of students* 
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Now you are ready to put the data on the histo- 
gram. Look at^ your data chart. \One student 
got 2 answers right. Put an X ih the column 
marked 2 on the horizontal axis/ 



/ z 3 H s n 



Two students got 3 answers right. Put two Xs in 
the column marked 3 on the horizontal axis. 
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Keep filling in Xs until^^all the data is oyi the histogram, 
from 24 students. There should.be 24- Xs qn^ the histogrlam. 
on the graph. The finished, histogram looks like this. 



You have scores 
Now put a titTe- 
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Hm^if( of Rf^Hf Answ€Hi 



\kat does the histogifam tell you? The tallest column is marked 6. More 
students got 6 answers tigh?^^ than a;iy other number. You can also see from 
the p&ttern of Xs that most of the stiidfents. got more than ,4 of the 8 answers 
right.- One student got 2 right ^and one student got 8 right. 
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WHAT IS TOE BEST HEIGHT TO HANG POS,TERS ? 

In the first example i/pu rretde a histogram from data on NUMBER COUNtS and 
NUMBER COUNTS, ^ach column showed one nAnber* In this example you make 
a histogram from NUMBER COUNTS and MEASUREMENTS. You put the m^easurements 
into groups before you make the histogram. 

• Suppose that you- are making posters to advertise 

different things 'to iiuy and sell to students 'in 
'your grade. You wi^-l^ang the posters in your 

cHassroom, in thfe-fi^ther classrooms, and in the . 

hallway near your room. At what height should 

you hang the pqsterg so that others dn your grade 

will be able to read them easily? You w^jit tp 

hang the posters" so that not too many students 

will have to* look down at the posters and not 

too juany students^ will have to Xook up at them. 

First ypu need to collect data. You measure the height of each student in your 
•class. Because you will be hanging the posters at eye level, you measure each 
student from his or^her eye level to the floor. You read "How To" Round Off ' 
Data as. You Measure and decide to round off each measurement to the nearest 
Centimeter. Here are the measurements you have ma<$e for 31 students. 




EYE-LEVEL HEIGHTS (cm) 



137^ 


^0 


133. 


146 


14Q • 


145 


126 


.141 


142' 


134 


133 


139* 


134 


150 


138 


138 _ 


146 


137 


147 


140 


151 


140 


131 


141 


135 


151 


141 


131 


150 


142 - 




* 
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144 
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You have lots of ntinbers. What shoujld.you do with them? It will help to pu^ 
the measurements iuto groups and then make a histogram. That way, you can see 
whether there is a pattern to the measurements. 

What grouping should you choose for your histogramT' That depends on the 
question you wAnt to answer. For this problem, you can put your measurements 
into groups of 5 centimeter^ A difference of 5. centimeters in height is big 
Aj^ugh to make some differenc)^ in how well someone can read a poster, but not ' 
^0 big that you can't. see the pattern in the measurements. 
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Which grouping of 5 centimeters should you choose? tou have to consider 
two things.] First, the shottest^ height you measured is 126 centimeters. 
The tallest height is 151 , centimeters. So you know that your groupings will 
have to include both 126 centimeters and 151 centimeters. Second, when 
possible the middle of each grouping should be a number ending in 5 or 0. 
These are common nuijibers which, can be used to tell about the whole grouping. 
The two things are taken care of with groups of: 



/l23\ 
124 
125 
126 



123-127 
cm 



'129 
130 
131 

128-132 
cm 




^^38^ 
139 
140 
141 

& 

138-142 

cm , 



144 
145 
V 146 I 



143-147 
cm 



Q\ 

149 
150 
151 
Vl52 ' 

148-152 
cm 



Notice that the- groupings are equal; each has 5 measurements in it. The 
groupings are arranged in order from smallest to largest. The middle of 
each grouping is a number ending in 5 or 0. 



Now that you have made your grdupings, draw two 
lines on graph paper. The horizontal axis will 
be for^ the different grouping^ of heights you 
measured in c'entimeters. . Label that line EYE- 
LEVEL HEIGHTSr(cm). These are the measurements 
you put into groujis of 5 centimeters. Write 
the numbers in the spaces along the bottom line. 



jz^" -^-^a- /rt- 
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The vertical axis is for the number counts. 
Label that line NUMBER OF STUDENTS. You can use' 
either Xs or bars in a histogram. (Usually, we 
use Xs when we c^jr count by ones. We use bars 
when we 'count by, more than one.) In this booklet 
we will use Xs. Write nuinbers beginning with 1 
in yie spaces. beside the vertical axis. 



4 

S 



5 , 



/»#- i3i' /3i- /y*- m- 
„i /*i lit m , 



i2 



ERIC _ 



c 



Now the graph ^.s ready to be filled in. You can tally your data right on the 
histogram.- The first number is 137. Put an X in the column 133-137. The 
next number is 140. Put an X in the column 138-142. 



EYE-LEVEL HEIGHTS (cm) 

(isT) (UO) ■ 133 146' 140 

145 126 141 142 

. 133 139 ■ 134 150 

138 146 137 147 

151 140 i31 • 141 

151 141 131 150 



134 
138 
140 
135 
142 
144 



173- «t- Ut- /va- Hg" 
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Keep filling in Xs until you have shown all the data. Each X stands for one 
student. You measured 31 students; so you should have 31 Xs., Check your 
^raph to jnake sure that you do. Finally, put a title on your graph. 



The finished graph' looks like this. What does 
it tell you? You can see that more" of the 
heights fall in the middle grouping than in 
any other grouping. The other heights are, 
jpretty evenly divided on either side of ^jjrffe 
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To make sure that the heights are evenly 
divided on either side of the middle grouping, 
you can find -the median height. That is the 
number that falls exactly in the middle of 
the data. (If you need help, read the booklet 



"How To" Find the Median .) The median measure- 
ment is in the 138 cm to, 142 cm* grouping. You" 
can think about the middle gtoup as b^ing 
about 140 centimeters, because 140 ts right 
in the middle of 138 and 142. 

Now you know that you can hang each poster so 
that its center is 140 centimeters from the 
floor. That height will be good for most 
people you measured. The posters may be a 
bit too high for some students And a bit too. 
low for others. But 140 centimeters is 
probably as fair a height as you can find 
for all the students in your grade. 
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HOW LONG DOES IT TAKE TO GET TO THE LIBRARY? 



In the last example you used a histogram to find the median height. You can 
also use a histogram to find out what measurements or nimber counts /j^st 
people had. You might want to find^out what scores on a test most children 
had as in the first story in this booklet. Or maybe you want to find out 
the time it took most children to find a certain place in the school. That 
is what this example is about. 

Suppose that many younger children in your 
school get confused trying to fin<i the school 
library. Your class wants to make signs to 
help them find their way. But before you do, 
you would like to see how long it takes some 
first graders to find the library on their own. 

Let's say that there are, 8 first grade classes. It i^ould be too much work 
to time all the children; so you pick a sample of 25 students. (If you 
don't know how to pick a sample, read the booklet "How To" Choose a Sample .) 
Then you make a starting point in the hallway near the first grade class- 
rooms. With a stopwatch, you time ^ach child as he or she tries to find 
the library from the starting point. 





You decide to round off the measurements to the "nearest five seconds because 
that Is about as accurate as your measurement can be. Here is a list of the 
times. 



NUMBER OF SECONDS TO FIND THE LIBRARY 
(rounded off to nearest 5 seconds) 

60, 75, 80, 100, 50, 95, 70, 75, 110, 60, 55, 75, 80, 85 
65, 110, 95, 85, 85, 60, 70, 70, 85, 80, 90 



p 
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Now how should you group your measurements? That depends on your purpose for 
making the histogram. Yoir want to. find out the time it takes most children to 
find th6 library before you hang signs. You will then want to compare those 
data with the time it takes most children to find the library after the signs 
^are up. So you want to have fairly, small groups. You might decide to have^v 
each group include times within 5 seconds of one another. Your^lata are al- 
ready in 5-S(Bcond groups because of the way you rounded off. You first make 
a histogram with each rounded-off measurement in one column, 
looks like this. 



Your histogram 



1^, 



You decide that the graph looks too flat. It is 
hard to see a clear pattern. You decide to put 
two measurements in each column. Your next ^ 
histogram looks like this. S 
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This histogram lets 3?ou sae tha-. ^tt e rn of n umbers 4a ^ vay- tha^A*oul44:^e.b^r4- 
to see from your list. You can follow the top X of 6ach column to the side 
number. That will tell you" how many children there were. in each time period. 
You can see, for example, that 7 stfidents took 80 or 85 seconds to find the - 
library. You can tell from the graph' that nearly all ' the children, 22 out of 
25, took 95 seconds or less to find the library. 
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RRST GRADERS \ 
TOOK ^5 SECOMDS 
OR LESS TO RND / 
THE UBftARY.^ 
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HOW MANY OP EACH SIZE BELT SHOULD WE MAKE? 



When you are making things to fit a lot of people, you will probably need to 
figure out ahead of time what sizes are needed and how many of ^each size to 
make. This may happen if you are making aprons for the Design Lab, or tables 
for your classroom, or belts or'- slippers to sell at a school fair. 

A histogram can help you see thp pattern of 
measurements you have made. This example 
shows you how to use a histogram to answer 
your questions about sizes. 




Your class may want to make belts to sell to 
other students itv the school. How do you 
decide what the sizes should be? And how 
many different sizes should you make? 

First, you choose a sample of 30 children in the schoo]^,^^ You measure their 
waists and round off the measurements to the nearest centjf.meter. Here is a 
list of the data you collected. , 

WAIST SIZES (nearest centJ^eter) 

66, 61, 65, 63, 65, 62, 71, 70, 67, 65, 74, Go 
65, 75, 68, 61, 71, 65, 66, 6(y, 66, 71^ 70, 64 
76, 72, 70, 66, 72, 60 




You don't want to make a special beltTsiz^for each child. You decide to put 

your dara InttT g r oups ^- fiuir irot^^y±& .^uld-^the gro«i>& heZ f4nd o ut you 

measure the distance between two holes in the belt. You find that the dis- 
tance is about 2h centimeters. You decide to put four holes in each belt. 
You also decide to have two holes in otie size overlap two holes in the next 
size. Then you figure that the difference in lengths will be 5 centimeters. 
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You decide to put your data into 5-cei)timeter groups. That means that you 
will have sizes for children whose, waists are about 60 centimeters, 65 
centimeters, 70 centimeters, and so on. 

'You still need to decide how many sizes to make and about how many belts 
•to make in each size. You need to see the pattern of the measurements; so 
you will make a histogram. 

Set up the graph as usual, with the horizontal axis for the grouped measure- 
ments (waist sizea) and the vertical axis for the number counts. Be sure to 
label the lines. 



9. 



You have already decided to put the measurements into groupings, of 5 centi- 
meters, but which number should you start with? You can see from the lilt 
that the smallest waist size is 60 centimeters and the largest is 77 centi- 
meters. Your groupings will have to include both 60 centimeters and 77 
centimeters. 









t 1 






^ 60 CM. J 











[THE L^RGe^) 
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Make the first 'grouping* 58--62 » centimeters. It 
will take care of five measurements: 58, 59, 
60, 61, and 62 centimeters.* The middle number 
is 60% This grouping will be for the children 
whose waists are about 60 cm* 
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Then the next grouping will go from 63 to 67 
centimeters. That will take- care of the 
children whose wai'sts are about 65 cm. 




Keep doing this until you have all the group- 
ings of 5 that you need. Fill in the side 
numbers. Then you are ready to draw the 
l\lstogram. 



6 

16' 



^ *^ 

47 72 77 



For each ^measurement in your list of data, 
make an X in the correct polumn. The aj' 
finished' histogram looks like this: 

WAIST> SIZEt (cm) . 

66, 61, 65, 63, 65, 62, 71, 78,^67, 65, 74,* g 
70, 65, 75, 68, 61, 71, 65, 66, 60, 66, 71, . M^^ 
70, 64, 76, 72, 70, 66, 72, 60 ' ^ ^ 



There are four columns. That means that you 
should make at least four sizes ^of beltsT. 
Your groupings included waist sizes of a 
sample of s4:udents. A few students not in 
the sample might have waist sizes smaller 
or larger than those measured. For these 
students you might make belts to order 
rather than have ve^ry small or very , large 
belts on hand. . 
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The two middle columns in the Histogram are the liighest. That means that you 
should make lots of belts to fit people whose waists are about 65 centimeters 
• and about 70 centimeters. The columns on the ends are much shorter. You 
don't need to make as many belts in those siz6s. 







WE NEED LOTS \ 
OP BELTS 65 AND 70 
CENriMETERS LONG. ' 
B(/T A UTILE LESS 
THAN HALF AS MANY 
BELTS 60^ AND 75 
CENTIMeTERS LONG. 

^ 





THINGS TO KEEP IN MIND ABOUT HISTOGRAMS 

IS A HISTOGRAM THE BEST GRAPH TO SHOW YOUR DATA AND ANSWER YOUR QUESTIONS? 

• Is one part of your data NUMBER COUNTS? ^ 

♦ • Is the other part of your data NUMBER COUNTS or MEASUREMENTS? 

• Do you have 15 or jnore measurements? 

If your answer to all thjree questions is "y^s/* *a histogram"^ia probably a 



r 



good graph to make. 

If you answered "no" to i^y question, you might want to make another kind of 
graph. The booklets "How To" Choose Which Graph to Make for One Set of Data 
and "How To" Use Graphs to Compare Two Sets of Data might help you f^nd a 
better graph for your data. 

WHAT KINDS OF QUESTIONS CAN A HISTOGRAM HELP YOU ANSWER? 

0 What is the b^t height to put posters, 
chalkboards, or a pencil sharpener? 
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• How many seconds does It 'take most 
first-graders to find the library? 
Most children to cross the street? 



• How many of each size belts, or 
caps or wristbands should we make? 
How many of each size swings or 
monkey bars should we buy? 




THINGS TO REMEMBER WHEN YOU DRAW YOllR HISTOGRAM 

1. Draw the axel carefully. • Follow the lines 
of the graph papet* Write what each of the 
"axes stands for. 



2. The vertical* axes is for the number counts . 
A histogram ctan have either Xs or bars. If 
your graph yill have Xs, write the numbers 
beside the/spaces. 



If you don^tihave enough spaces on the side 
line for all your Xs, you can make each 
spac6. stand f^or more than one number. 
Then you can pake bars instead of Xs. 
When you have- bars, write the number 
beside the li^es. 



3. 
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The horizontal |axi6 is for your grouped 
measurements oif number counts . 

Decide how bi^.your grouping should be. 
Does the question you are asking tell 
you how big %fie groups should be? 
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Decide , where each group should begin 
and end. If they are large groups 
try to have a number ending in 5 or 
0 In the middle of each group. MaRe 
su;:e there is a place to tally every 
piece of data from the smallest to 
largest. 




Write the groups in order from smallest 
•to largest under the spaces*. 



/ai- itf- i»f- /3a- 't#' 
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4. Put your data on the graph . 

i 

5. Make up a title for your graph so that others will understand what it shows . 



THINGS TO THINK ABOUT AFTER YOU HAVE MADE YOUR HISTOGRAM 

• Figure out what the graph tells you. Were your questions 
answered? Can others read the data on the graph easily? What 
patterns do you see? 

Is there a better way to show your data? If your histogram, 
is too flat and wide, you may want to- collect mc^re data or 
make larger groupings. 
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*If your histogram is too tall and narrow, you may want to group 
your measurements another way. 



fTHIS msTDQm 
DOeSNT TELL | 
ME EHOUGH. 
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MAKE A LINE GRAPH 



DO YOU WANT TO COMPARE A SERIES OF MEASUREMENTS COLLECTED FOR DIFFERENT TIMES, 
WEIGHTS, OR DISTANCES? ' . / 

You may vwant to keep tflfack of how the temperature Changes during the day. 
You may/ want to find 6ut how your plant grows over a period of several 
weeks. \Yourmay ^ant/to find out how fast a model car rolls when it starts 
at dif ferSnt Rfeigi*t^ on a hill. You may want to find out how much an 
elas'tic stretched for different weights. 



If you want to know how,, several measurements compare with one another, you can 
make a LINE GRAPH. 



/ 



WHAT IS A LINE GRAPH? 4 

A lin/a graph is a picture of a series of measurements. It can tell you how 

sometjiing is growing ^or how it is changing. A line graph is special because 

4t helps you find extra information. that you didn't know about when you 
started. 




Making two line graphs can help you compare two sets of data so that you 
can get even morie information. 




WHEN SHOULD YOU MAKE A LINE GRAPH? 



You can make a line graph when both parts of your data are measurements. 
The measurements might be times and weights or heights, times and tempera- 
tureSp or speeds and distances. 




This booklet will show you how to make line graphs that will answer the i 
questions you have. * 

/ 

'what's inside page 

watching a plant grow. *. \ • 2 

when was it hottest? ^ ./ 5 

comparing the growth of two plants tj 7 

TESTING THE SPEED OF A MODEL CAR /. 10 

DEFINITIONS 13 

THINGS TO KEEP IN MIND ABOUT LINE GRAPHS • 15 
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WATCHING A PLANT GROW ; 



Suppose that student^ in your class are 'planning to grow plants to sell at a 
3chool fair. You will grow the, plants from seeds. Then, when the plants are 
8 centimeters tall, ybu will put them into largef pots and sell them. You 
wonder h'few long before the fair you should plant the seeds so that they will 
be ready for repotting at the right time. 
/ 

Let's say that you 'plant a seed on Thursday. When 
you come back to school on Monday, you check the pot. 
It looks the same as it did on Thursday and Friday. 
You check /again on Tuesday. Nothing seems tft have 
happened. On Wednesday, the sixth day since you 
planted the aeed, you see a tiny green stem and 
the beginnings of two leaves. Your plant has 
sprouted. It is two centimeters high. 

You set up a data chart. The day you planted the seed can be called Day 0. 
Because the seed didn*t come up right away, the plant's height was 0 centi- 
meters. It stayed 0 centimeters for Days 1, 2, 3, 4, and 5. On the loorning 
of Day 6, the plant was 2 centimeters high. The first six lines on the chart 
are not very interesting, but the last line has given you some hope. 




MY PLANT'S GROWTH 


April 7 


Days Since Planting 


Height (cia) 


0 (Thursday) 


0 . 


1 (Friday) 


0 ^ ^ 


Z (Saturday) 




3 (Sunday) 




4 (Monday 


0 


5 (Tuesday) 


0 


6 (Wednesday) 


2 



X DIDNT CHECkA 
THE POT ON SMURMY 
AND SUNOAX Bin- I 
KNOW NOfHIWG J 
CAME UR 





The plant keeps growing. You continue to check the height at the same time 
each day, measuring to' the neiarest half centimeter. , 

Here is the bottom part of the data chart. 



6 (Wednesday) 

7 (Thursday) 

8 (Friday) 

9 (Saturday) 

10 (Sunday) ^ 

11 (Moni3ay) 

12 (Tuesday) 

13 '(Wednesday) 

14 (Thursday) 

15 (Friday) 



2 
2.5 

3 



4 

4.5 
4.5 

6. 
7 




By Friday, the 1,5th day, the plfnt is 7 centimeters *tall. "The plant seems to 
be growing fast^" you think to yourself. "In another couple of days it will 
be ready for repotting." 

You measure the plant the first thing Monday morning. It is 9.5 centimeters 
high. "My plant shot up 2.5 centimeters over the weel^nd," you say. "I had \ 
better pot it right away, since it's already taller than 8 centimeters." 



^WHEW WAS TM£ PLKNT 
> SxeNT/METERS 




ANT !\ 



As you repot it, you wonder on which day of the weekend the plant was really 
8 centimeters tall-. 

^ I Days Since Planting Height <cm) 

"jT(Thursday)^^ 6 

15 <Friday) 7 

16 (Saturday) ? 
17. (Sunday) 1 
18 (Monday) * '9.5 



You can m^ke a graph to find out. Both parts of your data are measuretileuts . 
One measurement is time: the number of d^ys since the seed was planted. The 
other measurement is height: the- number of centimeters tall *your , plant is. 
So you know that you can make a^INE GRAPH. Here is how to do it for your 
data. * • ' * 



Draw two linea on graph paper. The bottom line 
is the HORIZONTAL AXIS, and the side line is 
the VERTICAL AXIS. Label the horizont;al axis 
DAYS, SINCE PLANTING and the vertical axis 
HEIGHT (cm). - 
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HORIZONTAL AXIS ^OfiiiS StNCE. PLAA/Tl/VG 



Write numbers for the days and for the height. 
. In a Hne graph, you should vnrite the numbers 
beside the lines of the graph, not in th^ 
spaces . The tick marks will show which lines 
the numbers are for. i 
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0 a. 4 6 8 '0 'a /4 »fc 18 
DAYS SINCE PLMTlfVG 



Now* you can .§ tart marking the points on the 
graph. The data for the first .six \iays are 
nearly the same. On Days .0, 1, 2, 3, 4, and 
5 the seed vdifdn^t come up at all. The height 
of the plant was 0. Draw dots at the 0 
marks for those days. On Day 6, the 
height was 2 centimeters. To mark that 
poiiit, go over io Day 6 and U£^ to the 
• 2-centlmeter marking. Make a large dot at 
the point where tho^e lines meet. 

On Day 7, the plant was 2.5 centimeters tall'. 
Go over to Oay 7 and U£ to 2.5 centimeters. 
Draw a dot halfway between the marking for 
2 centimeters and 3 centimeters. 



Then f^ll in the rest of the points. 
When you finish plotting the- points,*^. 

, draw a smooth line that goes through 
all or most of the points. The line 
doesn't have to go through every 
point ..because there are always 
errors in measurement.. Also, the 
line shouldn't have any sharp berttts 
in it* Here is how the graph looks 

'for a^ the days up to Day 18. 




o a -1 6 8 

DAYS SINCE. PLl 




10 n 

Df^YS SIA/CE FU 



Ttie line ^youdrew is a picture of th6 
^ growth <^f your plant. It should tell 
• ybu wheri.the plant grew quickly and 

v/hfixj it/'dtdn't grow at 511. But 
Tio\!r tian you tell on which day the 
'plant was 8 centimeters tall? 



^9r 





o a 4 6 3 /O /2 /i- /fe /8 
. . Df\rS SINCE PLf\NTlN6' 

Find 8 centimeters on the HEIGHT line. 
Then run your finger along that line until 
you hit' the liAe of the graph. From there, 
run your fihgeV down to the DAYS SINCE 
PLANTING line. You have ended up between 
Days 16 and 17. That means that your 
plant probably reached 8 centimeters 
late on the 16th day*>f ter you planted 
^the seedi The 16tK day was Saturday. ^ 



c '^ rpy a : {0 '^v n i<^ /8 
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You .have just figured out a piece of data you haven't measured by looking 
between the- points of the data that you have measured. This is called 
interpolation . In this example, you didn^t kno^ on which day your plant was 
8\centimeters* tall. But you rould find out by looking at the line graph you 
plotted. Points on the graph ghowe'd when the plant was 7 centimeters tall 
arid when it was 9.5 centimeters tall. Then you used the line on the graph 
to f inovout possible measuremeilta between those points. 



WHEN WAS IT HOTTEST ? 

The last example showed you' how to use a line graph to interpolate a possible 
measurement smaller than the largest measurement. This example shows you how 
to interpolate data to find the largest measurement. 

Suppose that your part of the country is having a heat wave. It has been hot 
for many days in a row and some weather records have been broken. One day, 
you decide tb keep track of the temperature every two hours, starting at 8:00 
in the morning and ending at 10:00 at night. 

At the enjj of the day^Vour data chart looks like this: 



TODAY'S TEMPERATURE July 31 




Temperature 


Time 


(Degrees Celsius) 


8:00 A.M.- 


26 


10:00 A.M. 


29 


Noon ^ ^ 


32 * 


2iOO P.M. 


34 


4:00 P.M. 


34 


6:00 P.M. 


33 


8:00 P.M. 


30 - 


10:00 i>.M. , 


29 






You decide to make a line graph to show how the temperature changed throughout 
the day. You want to see if you can find anything interesting about the times 
for which you- have no data. » * 

First, you set up the'graph by drawing 
a pair of axe's ofi graph paper. Th4 hor- 
izontal axis is for the time. Label it 
TIME OF DAY and write the times nindet 
the lines. .Notice that the numbers are 
spaced evenly' along ,the horizontal axis. 




Rir 



TimE OFDPiY 



The vertical axis is for the tempera- 
tures. Label it and fill in the numbers 
opposite the tick marks. Bfecause the 
temperatures on your data chart are 26 
degrees Celsius or higher, you don't 
have to start with 0 degrees on your 
graph. In this example we begin with 
24 degrees. 



Now you are ready to plot the points. 
At 8:00 A.M. it was 26 degrees. Find 
8:00 A.M. on 'the TIME line and then go 
up to 26 degrees. Make a large dot 
where those lines meet. 

Then plot the next point: Go over to 
10:00 A.M. and u£ to 29 degrees. 

Xeep plotting points. When you have 
plotted all the' points, draw a smooth 
line that goes through. all or' nearly 
all of the points. 



The finished graph looks like this., lo^ 
draw a line with no sharp bends in it, 
you had to go above 34^C' between 2:00 P.M. 
and 4:00 P.M. You went above 34^C just 
enough to make the line smooth.^ 

You can see that as the day w6nt on, the 
temperature got* higher. (Then it reached 
a peak just above 34^C and began to fall. 
You can also •tell that it w^s as hot at 
10:00 at night as it was at iO:00 in the 
morning. 
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"At what time was the temperature highest*?" 
you might wonder. You can interpolate from 
the graph to figure that out. Find the peak 
of the curve.. Run your finger down in a 
straight line to the TIME Of1)AY line. You 
end up at a point that is about halfway 
between 2:00 P.M. and 4:00 P.M. So you can 
say that the temperature was probably highest 
around 3:00 P.M. that day. 

Making a* line^j^^aph helped you find out 
information thaMyo^odidn' t have on the 
data chart. The reason that you can inter- 
polate is that the spacer between the lines 
in your measurements ifeke sense. 
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COMPARING THE GROWTH OF TWO PLANTS 



So far, you have learned how to make one line graph to find out how one thing 
is growing or changing. But you can also make two line graphs to compare the 
growth or change, of two things. For example, you can make two line graphs to 
show the temperature on two days or to show the average daily temperature for 
two different months. You can use line graphs to compare the weights of two 
animals. This example shows how you can compare the growth rates of two of 
the same kind of plant * ^ 

Suppose that you and a friend have decided to 
grow avocadp plants. You want to see whether 
the two plants will grow the same. You will 
each p\it' a large avocado pit into water. Then 
, you will wait for them to split and grow some 
roots. As soon as that happens , you will put 
the pit into a pot of soil and watch your 
plants grow. You know that the two avocado 
pits will probably not be ready for potting 
at exactly the same time, even if they were ,-1 
put into water th^ same day. So you and 
your friend agree to pot each avocado pit 
whenever it is ready. Then each of .you 
will keep track of your plant's height from 
the day it was put into soil. 
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Let's say that your pit was planted on January 7 and your friend's pit was 
planted on January 18. You agree to measure the heights every 5 days, ^ach 
o£ you makes a data chart. ' ^ 
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LOU''S AVOCADO 


Jan. 18 


Days Since Planted 


Height 


* 


Days Since Planted 


Height 


in Soil 






in Soil 


{cm) 


0 


0 ^ 




0 


0 


5 


2 




5 


1 


10 


5 




10 . 


• 1.5 


- ■ 15 


9/5 




15 


3 


■ 20 


12 




20 


4 


. 25 


13 




25 


6 


30 


^ 14 




30 


9 


35 


14.5 




35 


12.5 



You can see from the data charts that on 
the 35th day, one avocado is 14.5 centi- 
meters tall and the other is 12.5 centi- 
meters tall. That is a difference of 
2 centimeters. But you would like to 
compare how fast each of the plants grew. 
You will make two line graphs to compare 
their rates of growth. 

Set up the graph. Label the horizontal 
axis DAYS SINCE PLANTING and write the 
numbers along the lines. Label the ver- 
ticaL axis HEIGHT (cm) and write the 
numbers for the height. Since the plants 
started at a height of 0, you should begin 
with 0 centimeters on the vertical line. 




DAYS SINCE PLftNTlA/S 



Using the data chart for Jim*'s avocado, you plot the points. You connect the 
points with a smooth line. Then you plot the points for Lou's plant and con- 
nect those points with a smooth line also. The two finished graphs look like 
this. • What do they tell you about how the plants grew? 




o 5 10 /5 25 
DAYS SiMCt 9Lf\Mr\NQ 



You can tell at a glance that the curve for Jim's plant is higher than the 
curve for Lou's plant. That means that on any given day after planting, Jim's 
plant was taller than Lou's. You can also see that the two graphs share only 
one point in common. On Day 0,^ when each plant was first put into the soil, 
both heights were 0. (The point where the horizontal and the vertical line 
meet is called the origin . So the two graphs start out at the origin, but they 
don't meet again.) Any time after Day 0, the plants were never the same 
height. 

Look at the graph for Jim's plant. It rises steeply for the first 20 days and 
then it levels off. That means that the plant grew pretty quickly at first, 
and then slowed down. You could predict that after Day 35 the curve will 
probably get a bit higher, but it will not shoot up as quickly as it did before. 
You can say that the plant's rate of growth has slowed down and will probably 
L^el off at some time. 

Now look at the graph for Lou's plant. It starts off much mor^slowly. The 
ciirve isn't as steep as it is for Jim's plant. That means that Lou's plant 
grew more slowly, ^ut notice that at about Day 20, the curve gets steeper. 
Even at Day 35 it still seems to be rising. Lou's plant has grown quickly 
from Day 20 to Day 35. You could, predict that Lou's plant will continue to 
grow quickly. In fact, Lou's plant might be as tall as Jim's plant in about 
three more days. Then the graphs might look like this: 




DAYS SliVCE PLf\Nr\N6 

There is no way to tell'^fot suj^e, but you can make a pretty good guess about 
what will happen to each of the plants, just by looking at the graphs of how 
they have grown. ' 

« • 

When you look at the line graph to predict other measurements beyond those that 
you know, you are using extrapolation . When you extrapolate, you make a guess 
y about where the next points might b4* You base your guess on what you know 
* about the graph so far. You must be careful when you extrapolate because the 
direction of the line might change and make your guess wrong. When you ex- 
trapolate, you should have a large number of points already on your graph. 
You should never extrapolate from just four or five points. 
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TESTING THE SPEED OF A MODEL CAR 

Suppose that you and some friends have become interested in how fast model 
cars travel across" a level floor when they start off on a hill. One person 
thinks that how fast a car rolls depends on how high on a hill it starts off. 
Others are not so sure, so you decide to do an experiment. 

You make a wooden ramp like the one shown below. You fix it so that the top 
is 150 centimeters from the floor^ Then you make equal markings on the ramp 
to show the height from the floor every 30 centiri^ers. You make a START line 
on the level floor at the bottom of the hill. You mark a STOP line 5 meters 
from the START line. 




You begin the experiment. First you put the car at the top of the ramp and 



let go. The car rolls down the -ramp and across the. floor. When the front of 
the car crosses the START line, you start a stopwatch. When the front of the 
car crosses the STOP line, you stop the stopwatch and read the time. Then you 
compute the speed of the car. (If you need help in doing this, read the book- 
let _|1tow_To^|_F^^ 
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Each time you start the car at a different height on the ramp, 
figure out the speed. Here is what you have found. 



Each time you 



ROLLING A MODEL CAR 


■^ov. 20 


Height 'Started 


-1 

Speed of Car 


(cm) 


(cm per sec. ) 


150 


460 


120 ' 


420 . 


90 


380 


60 


270 


30 


170 



/ 

Yqu would like to see how the speed changes, so you decide to make a line graph. 



Set up the graph by drawing a pair 
of ax^s; Put the height along the 
horizontal axis and the speeds along 
the vertical axis. Label each axis 
and fill in tie numbers. Notice 
that each space along t'he bottom 
axis stands f<K: 10 centimeters. 
Each space along the side axis 
stands for a speed of 30 centi- 
meters per second. 

Then, using the data chart, plot 
the points. Th^' finished graph 
looks like this. 
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You can see that as the numbers 
for the height get larger, the 
numbers for the speed also get 
larger. That means that when ^ 
the car started at the top of 
the ramp its speed was faster 
than when it started at the* 
middle or the lower part of 
the ramp. 
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Look at the part of the gpaph 
near the origin. What do you 
supLpose would happen if you 
started the car at a height of 
0 centimeters? Common sense- 
tells you that the car^ouldn^t 
roll at all. Its speed would 
be 0 centimeters per second. 
So you can plot the point for 
0 centimeters height, 0 centi- 
meters per second speed. That 
point is at the origin. 



/80| 
al 120 

60 



30 



30 



6o 

HEIGHT 



Measurements for very short heights and very slow speeds would b5 almost im- 
possible to make, but the point at the origin helps you draw the line for your 
graph. You draw a smol^th line through or near all the points. The point at ^ 
the origin connects to the next point with a smooth line. 

You can interpolate oth^r data from 
this line grapK, too. For example/ ^ 
you can tell about' how fast the car 
will go if you start it at a certain 
height. Or you can tell about how 
high to start the '£ar if you want 
it to go a pertain speed. 

Of .course, these measurements may 
be very hard to make and there may 
be many errors in actur^icy, but the 
graph does giv§ you a rough picture 
of how the speed changes. • \ 




60 ^ ?0 
HEIGHT <cm^ 
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DEFINITIONS 



Horizontal Axis 

This 'is the bottom line of the graph. 
In a line graph, you usually put the 
measurement that you change (like 
months or days or time) along this 
axis « 



Vertical Axis 



VERTICAL 
RXIS 



This i9 the side line o^ the graph. 
In a line graph, you usually put the 
numbers that you have measured (like 
height or weight or temperature) 
alon^ this axis. 



Origin 

This is the point on the graph 
where the two axes meet. 




2C > 



Interpolate 

To guess certain measurements that 
you don't know by looking between 
the points, on the graph that you 
have measured. 

A line graph lets you interpola^te 
because the ^measurements between 
the ones that 1 you have marked make 
sense. 




niVAS ^ 
HOTTEST 

ATABQUT 
3'OOf.M 




T|WE OF PAY 
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Extrapolate 

To guess certain measurements beyond the ones that you know by looking at the 
pattern of the points on the graph. 



MY ?LAr4TU)iLLB 

AS TP\a FiS criM'S 
IM A FHU) tAYS 





P s 10 15 ^0 
DAYS SI/VCE PLAA/TIA/6 



3o 35 4D 



Slope ' 



This is the steepness -bf a ikitie. '^Jn this 
graph, the line for Jim*s plajit has a 
greater slope than the line for Lou*s plant 
because the line marked Jiitt's is' steepey: 
than the line marked Lou^s. 'k 
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THINGS. TO KEEP IN MIND ABOUT LINE* GRAPHS 

IS A LINE GRAPH THE BEST GRAPH TO SHOW YOUR DATA AND ANSWER YOUR QUESTIONS? 

• Are both parts of your data measurements? 

f 

• Do you want to find out how something is growing or changing? 

If your answer to both questions is "yes," a line graph is probably a good 
graph to make. 

If you answered "no" to either question, you might want to make anothet kind 
of graph. Th§ booklets "How To" Choose Which Graph to Make for One Set of 
Data and "How To" Use braphs to Compare Two Sets of Data might help you find 
a better graph for your data. 

THINGS TO REMEMBER WHEN YOU DRAW YOUR LINE GRAPH 

1. Draw the axes carefully, follow 
the lines of the graph paper. 
Write what each of the axes stand 
for. 



2. Put the measurement that you change 
along the horizontal axis. Put the" 
thing that you are measuring" along 
the vertical axis. ^ 



3. Write the numbers aloj|;ig the lines, 
not in the spaces. The tick marks 
will show what lines the numbers 
• stand for. 



4. If you don*t have enough room on 
the graph paper, make each space 
stand for a difference of more 
than one unit of measure. 
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5. To plot a point, go over to the number 
on the horizontal axis and then U£ to 
the number on the vertical axis. 



16 . 

t 



6. Be sure to have enough points so that you can tell What the pattern looks 
like. ^ I 

7. Draw a smboth line that goes through all or nearly all of the points on 
your graph. Don't make shatpr bends. /Because there are small errors in 
all measurements, some of the points may not be right on your line. If 
some points look as if they fall way outside the pattern, check your 
measurements again. ^ , . 
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Try to figure out what the graph tells you. Can you use^ interpolati^oh to 
guess what might be happening between the points that you have plotted? 
Can you use extrapolation to guess what might happen beyond the points 
that you have plotted? ' 



This motomi is bawd upon research supported by the National Science Foundation unde> Grant No, SED69-01071. Any opinions, 
O ' findings, ami conclusions or rocorr^mondations expressed in this publication are those of the authors an(i do not necessarily reflect 
^|^(^ the views of the National Science Foundation. • i<;nM. n^Q9Q?.nrin-0 
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MAKE A' CONVERSION GRAPH 



DO YOU HAVE MEASUREMENTS IN ONE UNIT 
THAT YOU NEED TO CHANGE TO A DIFFERENT 
UNIT? 



A CONVERSION G-RAPH 
IS ALSO 
A LINE 
(7Rf\PH. 



f 



SEE "mt 



Perhaps you need to change servings to quarts to make a large quantity of 
soft drink. Perhaps you have temperature measurements in Fahrenheit degrees 
that you want to change to CBlsius degrees. Perhaps you have found the 
speeds of cars ijn meters per second, and you need the speeds in miles per 
hour. Then you^ can make a CONVERSION GRAPH. . 





WHAT IS A CONVERSION GRAPH? 

. .A conversion graph is a line graph that tells ,you what measuren^ents in one 
unit are in a different unit. It tells you how to change — 

• servings to quarts 

• ounces .to quarts 

• Fahrenheit degrees to Celsius degrees / 
. # centimeters to spaces on a scale drawing 

• meters per second to miles per hour , 



\ and many others. 



< 



This booklet will show you how to make several diffjerent conversion graphs. 



/what's inside , ^age\ 
how much drink to make: changing servings to quarts 2 

WHAT'IS THE TEMPERATURE?: CHANGING FAHRENHEIT TO CELSIUS v#.* 7 

USING A CONVERSION GRAPH WHEN MAKING A SCALE DRAWING .Ti 10 

HOW FAST WERE THE^ GOING? 12 

THINGS TO REMEMBER WHEN MAKING A CONVERSION GRAPH. ^ '. . 1^ 
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: ' " ""-^ ^ ^ 
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V. ;r.\ ' ':0a^ point ±h A measur'in&t^pitche^r^^^^^^ ■ ■ , 

:X^y \V \ , tli^t'^ hks-'no 8eifT3^ng8 in .lt* It 'also has ' /V .* vC. ^ 

^ ^of ' '.>P0 q^^tW-.in it/ vT^at meant^ ,that'';;l<.-^.;"^' 0/ ' * 

Vi^V- ' - * vf ^0 §ervlKig8;f; 0^quaift'8 V ■• - ^ ^^ • //vrT^'Z v'. -.'. . . 



'get the\.ibtl>et tw6» ainotintfiS^^ - 

jse one' .of . th^i !,bp . tlra^ ^,it iW ^Q■ip81^to 'yr\; , 4'^ • 

t : mpftfikrcmeht -s^Owant '.tb . conyerfei^P** V '* ' - 



- •Hpvr.do ybta get 

• • • ♦ , • 'i 

"'=-< ^phould chobse 

' .the larg-^t. mef^sWemeht . . • '- ■.■;>; a---- n -Ai, a bT«^ 
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:v:. . A v/v You .know that • ,. 0-« ./: / : • .; ' 

■ . .■ ••• v.. »..••.■■ ■ ...: <•' ... • , ;w . '•, • •♦V.V. ' . 



To find out how many 5-ounce servings are in 1 quart, or 32 ounces, you 
divide 32 ounces by 5 ounces: 




You find that there are*6.4 servings in one quart. You "could use that as 
one of your points, but 6.4 may be hard to find on your graph. You can 
get another point by multiplying by 10. You found that 



so that 



6.4 servings = 1 quart 

64 servings « 10 quarts 

You can double this to get another point: 

128 servings « 20 quarts. * 

This amount, 128 servings = 20 quarts is good to use because it is close to 
92 servings. 

That gives you the three points you need to draw your conversion line. 
You have 




But you still have to number the axes. How will you do this? 'You want the 
line you draw to be as long as possible* It will be .more accurate that 
,.vay. This m6ans that you should go up about as many spaces for 1 quart as 
youjgo over for 6.4 serving^. The number of spaces do not have to he 
exactly the same, but they should be close to the same. 

How many spaces should you use for 1 quart? 
Y'ou'^cbuld let 1 space stand for 1 quart ,^of 
2 spaces, or 4 spaces, or perhaps more. But 
remember that you must go all the way out to 20 
quarts. So don^t use too many Spaces for 1 
qli'art', or you* 11 go off the 'edge of your graph 
paper. Here, you can let 2 spaces stand £or 
1 quart./.; 



4 



How should you number the SERVINGS axis? You 
should go over the same number of .spaces for 

servings as you went up for 1 quart, that 
means you can let 2 spaces stand for 6.4 serv^ 
ings. %ut that would make the lines stand for 
fractions of servings. It wl^l be much easier 
to let 2 spaces stand for 8 servdngs. That's 
close enough *to 6.4 servings to draw a good 
cbnversion line. , , 
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Number yout axes. Let 2 spaces' stand for 1 quart on the vertical axis. Let 
2 spaces stand for 8 servings on the horizontal axis. Your graph will look 
like this. 
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Now you can put on the points. Put on 
the point for 0 servings « 0 quarts. 
Put on the point for 64 servings = * 
10 quarts. Then put on the point for 
128 servings » 20 quarts.^ Your gtaph 
wiil look like this. 
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Draw a straight line through all ^three of your points. That is your conversion 
line. It will tell you 'how many quarts there are in a given number of serv- 
ings. If will also tell you how many servings are in a given mnnber of quarts. 
Now. your graph lookfe like this. 
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Now you can find out' how many quarts are in 92 servings. Go over to 92 on 
the SERVINGS axis. Then go up to your conversion line. Then go across to the 
QUARTS axis. You find that 92 servings is a little more than 14 quarts. 
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Now you know Tiow ,much drink to make. You should ma^e a little over 14 quarts. 
The graph shows that if you made 15 quarts, you would have enough for 96 
people. " ' ' , 

Suppose that your drink is very popular and that it sells out quickly. There 
are a number of students that want to buy some but can't because none is left.^ 
You can count these students and figure that youycould have sold 24 more 
sellings. ^ That's a total of 92 servings + 24 servings, or 116 servings.. You 
look on your graph, and see that 116 servings is 18 quarts. You decide to make 
1& quarts of drink for your next sale. ^ 





WHAT IS/ THE TEMPERATURE? CHANGING FAHRENHEIT TO CELSIUS 
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Suppos^ you have measured" the tempera- 
ture at five different places in your 
classroom. Your data look like this: 
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You want to compare the temperatures, 
but they are in .different units. Three 
of your thermometers are Celsius ther- 
mometers and two of them are Fahrenheit • 
You need to convert your Fahrenheit 
temperatures to Celsius • 

A conversion graph will help you to do 
this, it will tell you what 79 degrees 
Fahrenheijt is in degree? Celsius ^nd 
what 81 degrees Fahrenheit is in 
degrees -Celsius. 

First draw two lines on a piece of 
graph paper. Label the horizontal 
axis FAHRENHEIT and label the vertical 
axis CELSIUS. 
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'Before you can put on ,the numbers or 
draw the conversion line, you n^ed to 
Idiow what three Fahrenheit temperatures 
are< in degrees Celsius. 



You may already know tw6 of these. 
Water freezes at 32^* Fahrenheit or 0^ 
Celsius. That's one t-emperature in 
both units. Water boils at 212^ 
Fahrenheit or lOQ^ Celsius. That's • 
a second t^perature in both units. 
A third temperature in both units , 
is 68^ Fahrenheit or 20^ Celsitts. This 
is often called room temperature. 
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Now, how do you number the lines? You 
want your conversion line to be as long 
as possible. That will make it more 
accurate and easier to use. You need 
to go from O^C to. lOO^C on the Celsius 
axis • , 

Suppose you let each space on the Cel-' 
sius axis stand for 2^C. Then you 
would number the Celsius axis like 
this. You would use 50 spaces for 
lOO^C. 

On the Fahrenheit axis you need to go- 
from O^F. to 212^F. Because you used 50 
spaces on the Celsius axis, you should 
use about 50 spaces on the Fahrenheit 
axis. You should use about 50 spaces to 
go from O^F. to 212^F 



If you let each 



sp^ce stand for 4 F., then you wguj-d need 
53 spaces to go from O^F. to 212 F. That's 
•close enough to 50 for your purpcTses. 
You then number the Fahrenheit axis 
like this. 



Now you can put on the point for 
32^F. » O^C. Then you can put on the 
for 68^F. = 20^C and the point 
. = lOO^C. Your graph will 
like this. 
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Draw a straight line through your 
three points. That is your conversion 
line. .Your graph \^iU look like this. 




FAHRENHEIT 



r 



Now you can convert from Fahrenheit 
temperatures. Go up from 79 F. to your 
conversion' lin^ and over to th*e Celsius 
axis. 

is 



26°C. 



Yoo'find that 79 F. is about 
You can also find that 81 F, 
about 27 C. You can use all five 
'thermometers to measure temperatures 
in your room and convert them all to 
Celsius using your conversion graph. 
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You can also convert Celsius to 
Fahrenheit. The graph shows thaC 
10°C is about 50°F. 
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USING A CONVERSION GRAPH WHEN MAKING A SCALE DRAWING 



You may have measured your classroom 
and the things in it so that you can 
make a scale drawing. Your measure- 
merits «iay 'look like this. 
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Then you choose a scale for your drawing. 
Suppose you let 1 spa :e on your graph 
paper be 25 centimeters. You could 
change all your measurements to spaces 
on your graph paper by dividing each one 
*by 25. But it is muc i easier to make a 
conversion graph. Then you can find the 
number of spaces for each measurement 
from the graph. You can convert centi- 
meters to spaces. 

Dr^w two lines on your graph paper. 
Ubel the horizontal a;cis CENTIMET^S^ 
and label the vertical axis SPACES.^ 

. 

You tteed thr^, points to draw your con-^ 

version line. (Jnfe *of these can be 

0 spaces P cm. (If ^ojaethlng is 

0 cm long,Vlt will be-0 spaces iong Qn 

your drawing. You get 'the other 

pOi^nts from the scalei^ you ^ chose: 

; 

1 space "« 25 cm. 

It is better to have one, ppint close to - 
your largest measurement. That measure- 
tnent^ is 985 aentimeters for the 'room 
• "ienfeth-. You should have a point close 
to that. If 1 space -* 25 cm, theti 

^ spaces x z:) cm « iUU cm 
arid * ^. *^ • • * • • , ^ 

' \ . < spaces « 10 .x 100 cp - ,1000 ^cm.'* 
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You can use these as the other points 
that you need* 

How do you^ number the lines? Go out 
the sam'e number of spaces for 25 
centimeters as you go up for 1 space. 
Let each space on the horizontal axis 
stand for 25 centimeters. Number' the 
CENTIMETERS axis out to 1^0 centimeters. 

Let each space on the side axis stand 
for a difference of one space on your 
scale drawing. Number the SPACES axis 
up to 40. Your graph now looks like 
this. 

Now you can put on the points to draw 
your conversion line. First, put on 
the point for 0 spaces « 0 cm. Then 
put on the point for 4 spacer = 100 cm 
and the point for 40 spaces = 1000 cm. 
Draw a straight line through all your 
points.^ Your^graph will look like this. 

To find out how many spaces to use for 
the art table, just look on the graph. 
It is 113 cm Icmg. Go up from 178 cm to 
your conversion line. Tlifen go over to 
the side axis for spaces. You ^ind it 
is about. 7 spaces. You can make it 
7 spaces on your drawing. The table 
"Is 65 cm wide. Go up from 65 cm to 
your conversion line and over to the 
side axis. You find that it^s about 
2.5 spaces. You can make it 2.5 spaces 
on your drawing. You can converjt the 
rest of your measurements to spaces 
the same way. 
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HOW FAST WERE THEY GOING ? 

Your (ilass may have measured the .speeds ' 
of several cars- in front of your school. 
You want to know whether any of them 
were going faster than the 20 miles per, 
hour speed limit. But your data look 
like this. ' 
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The speeds are jln meters per second, and 
you r^want them^in miles per hour* You 
can make a conversion graph to find out * ^ 
the speeds in miles per hour. 

Draw two lines on your graph paper. 

Label the horizontal axis METERS PER SECOND, 

Label the vertical axis MILES PER HOUR. 

Before you can number the lihes, xoii 
need to know the three points to xjraw . ^ 
the conversipn line. One of. these 
points is easy to •find, A car that . 
isn't moving is going 0 meters per 
sec/)nd. It's also going 0 miles per 
hour. That's one point. 



:S 
o 

X 

a 

\n 
Mi 



METERS P£.*« SECOA/o 



To find two other points, you would have to change seconds to hours and meters 
to miles. If you did that, you would find that 17 meters per second is vety 
close to 38 miles per hour. It id not exact, but it is good enough for your 
graph. That's your second point. You would also find that 21 meters per 
second is very close tb 47 miles per hour. That's your. third point. 

«. * • ^ 

Now Iqok at your data. The largest 

speed is 13 meters per second. That is : 
smaller tljan 21 meters per second, " ' , 

which you will use to draw your line, . ^ 

You can see that you must number ^ the. ' * " • 

METERS PER SECOND axis out to 21, You 

.would probably go out to 25. . ' * 



You must number the MILES PER HOUR axis 
up to 47. You would probably go up to 
30. You should go out about the 3ame 
number of spaces for- 25 meters per 
second as you 30 up for 50 miles per 
hour. 

You, can let each space on the horizontal 
axis stand for one meter per second. 
Number it from 0 out to 25. That will 
use 25 spaces. (You could also let 
2 spaces stand for one meter per 
second, but your graph might not fit 
on the paper. ) 

Then you let each spacfe on the vertical 
^±s stand for 2 miles per hour* Number 
^ from 0 out to 50. That will use i5 
spaces. Your graph will look like this. 

Now put on your three points. First, 
put on the poinf for; 0 meters per second 
and 0 miles per hour. Then put on the 
point for 17 meters per second and 38 
miles per hour and the point for 21 
meters per second and 47 miles per 
hour. Draw a' straight lifte through all • 
three points, ^our graph will look 
like this. 
I 

Now you can use your graph to convert 
your measurements to miles per hour. 
To find 8 meters per second, go over to 
*8 on the METERS PER SECOto axis and up 
to the conversion line.* Then go across 
to the MILES PER HOUR axis. " You read 
the answer as. 18 miles per hour. 

In the same way you find that 10 meters 
per second is about ?2 miles pet hour. 
You ^l8o find that 13 meters per second 
i^ about 29 miles per hour. You can 
'convert spe^s- from meters per second 
to, miles pfer hour using your graph. ' 

You can also convert from miles per 
hour to meters per second. • You find that 
the speed 'limit of! 20 miles per hour is 
9 meters per second. 
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THINGS TO REM£;MBER ^HgN YOU DRAW YOUR CONVERSION GRAPH 



raw the axes carefully • Follow 
lines of the graph paper, 
bel each of the axes. 

Find out how much three amounts in 
one unit are in the other unit. 
You tieed at least three points to 
draw your conversion linel 




Choose one of tjhe amounts so that 
one point will be as far out on 
the graph as the largest measure-r 
ment you want to convert.' 






3. Number your axes so that the conversion line is as IpiTg as possible. Go 
• out about as many spaces for the amount in one unit* as you go up for that 

amount in the other unit. Mak'e sure that the largest numbers you must 

use wlXi fit on your graph paper* 



15 



4. 



To plot a point, go over to the 
number on the horizontal axis 
and then ug^ to the number on the 
vertical axis. 



5\ 



Draw a 'straight line through your 
three points. Extend it as far as^ 
you need in either direction. 



To convert a measurement, find th6 
measurement you want to convert on 
the axi^ for that unit. From there 
go to Hhe conversion line. Then go 
to ,the other axis ,and r6ad the 
measuremerit in the other unit. 
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.Haybe you h'ave cKHect^d twip setTs of d^ta and you^ want ti.o comiJare^theip. •'^Each 
^t' of dk.ta rtay have Ipts /of numbers. ^ Jt is ctonftife-lng tb ^try to look at all" 

* of the .nu|jbers at once. 'Xherfe-is ah easy^way to look/at a^l .of the numbers. ' 

; Yoxi can tpaK^ a gr-^aph. . Thd -*graph\wiir be a 'pictlire of i)6th set^^s^ of data. - You 
; ••.can look at both sets of da t^a without getting- piixW up. ;. * ;; ;.* . . 



WHAT KlNE)S^OF GRAPHS CAR YOU MAlCfe?- 



There are two types of graphs yoii .can make to comp;are tw^.sets of da,taV.!.One 
type of graph has two lines 6n it.\.. Hiece gr-a'phs are'lika thatf? \ , " 



LINE CHART 





DOUBLE HISTOGRAM- 




r "..The dther type of gfiraph ^las just 6tie line or a scatt^er of "ppints. These '* 
•^•"'grapixs are like that. • - ' \* ' ;* \ " 
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.* . ' J. HOV-QO Y5))J DPCIDE. WHICH GRAFl?:TO fS^ TO C;9^^fPAR& YQUR TWO ;SEfS OF DAT A? , 



therQ*. is nb simple iTulfe. You vill.^haviB - to think about \rfrat felriU. of ciata/jrpu 
K^ve. j You .Viir have jto th*±n{c about what you ifant "to. f ind put* 'Jfou'may ^vej> 
. c ^want t'o tn?'"tfakbig s^veta'I'^.dff f eretk graphj& f ot'^.yoUr ;data'. V . , : , 

^T5\is .booklet*' w:^ll. help yq.U" do these iyiXj^gs.-. The t^ooklet' iflll shpw you * 
'f^amplea of ' the f ive .gx'aphs tl^at -.you can malce. , It .will fielp you chpbse z 
. I grapti.»to .coinjpare*your data. '' It will sho* you '^ow to' luse graphs .target the 
-i ^ , iWfonSation you F^eed, ' ^ ] * \\ . ^ \ v. \. 

I'll '.1 I'l. ; . 
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DECIDING WHAT KIND OF DATA YOU HAVE 



Use this page to de'cide what kind of data you have. Then read the examples 
to decide which graph to use to compare your data. 



Look at the data you have collected. Your data could be numbers or they could 
be numbei^s dnd words, WHAT ARE THE PARTS OF YOUR TWO SETS OF DATA? 



• A list of words? Th^ could.be lists of people or tools or foods 
or months. These can be called SEPARATE ITEMS. 






Numbers? They could be fiumbers of cars or numbers of (Children or numbers 
pr times- something happens,. These can be called NUMBER COUNTS, 






Times temperatures or .heights or weights^ These can be called 
MEASUREMENTS. You pan tell that they are measurements because each 
ntiiqbejT T7j^]jrhf^y^ a unit,* like degrees 'or centimeters or grams. 






• Sometimes yau may wartt to put your .measurements together in clumps, 

like 8-12 seconds or Alr-SO ^rams. or centimeters. Then the 

y\ measurements 'can be called GROUPED fiEASURlkSNTS. 
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MAKING A LINE CHART 

You /nay want to compare the same type of data 
collected at two different times or places or 
from two sdi'fferent 'groups of people. 

• You may want to compare the morning traffic 
in front of the school for a week with the 
afternoon traffic for the same week. 
0 You may want to compare the favorite flavors 

of soft brinks for two different grades. 
0 You may want to compare which kind of 
tplayground equipment younger and older 
children like 
If you are trying to decide something like this, 
your data will be SEPAMTE ITE^ff-and NUMBER 
fQUNT^y You can make a LINE CHART. 'Then you 
can look at ^11 the ,<?ata% at once. 

i • . ' 
Kline CHART' wi'Xi make it easier to decide when 
you need to pick a favorite thing for several 
groups. That* s what Eric ahd his friends find 
out in this story. 





Ericas class ha.s ijaised enough money to buy a new pifece of equipment for the. 
school playground. Biit the class can't agree on what* to get because everyone 
has V difffitCTt idea. Eric and^two of hi9^friend§, Jennifer and Tom, ^ant to 
find cmt which piece of ^equipment is used most. \ They thiivk that ,this will 
h6lp the class to '^^decijle. 



Firsts ^hey go to the grade 1-3 recess. 
Jennif er^^counts the number of children using 
the swfngs-t Tom counts the number of chil- 
dren using tlie slides . Etic counts the ^ 
number of children using the monkey bars. 
Their. data look like this* 




EQUIPMENT USED APRIL 
(Grades' 1^3) " * . 


V 


EQUIPMENT 


NUMBER OF 
CHILDREN 


Slides . 


55 




Swings • 


42 




Monkey Bars 


U 





Then they go to^the grade 4-6 recess and do 
the same irhing. TFTey cojjij:it the number of chil- 
dren using the slides, swings, and monkey bars* 
The grade 4-6. list looks like thig* 


EQUIPMENT USED APRIL 2 
•(Grades 4-6/ 


EpblPMENT 


' NUMBER OF 
CHILDREN 


V 

^ ^ V 


Slides 


' — I 

18 


;■ . ■ - r," 


Swings 






Monkey Bars 





kric, Tom, and Jennifer know what to do next, They make a bar graph for 
each set of data.' The bar graphs look like this. \^ 

J ' ' ' ' ' ^ M ' 




They look at the graphs. They see that grades 1-3 use the slides most, but 
that grades 4-6 use the monkey bars the most. "What should we do now?" asks 
Tom. "The different grades like different types of .equipment. We still don't 
know which pi6ce of equipment to buy." * , 




Eric has an idea. * J'W$ can make a line chart with our data. Maybe when we 
see our data on the line chart, it will help us to decide. We can use our 
bar graphs to make the line chart. We made the scales and labels on the two 
bar graphs the same; so a line chaxt will be easy to make.** He puts the same 
scale and labels on another piece of graph paper. The graph looks like this. 



s ■ 
I*" 

u. 
o 

Of 
lu 

£ 



So 
Ho 
3o 



2o 
lo 
O 











1 








!|-| 






































































































































( 
























* 





5, f- 



*'Now we "can put marks on. the graph showing where the tops of the bars for 
each bar graph go. We can use red dots to show where the tops of the bars go 
for grades 1-3, ^nd green Xs to show where the tops of the baVs go for grades 
4-^. That way w6 can tell thdm apart." . 



Eric^ppts the red dots first. He puis one dot at 55 in the middle of the 
cplumn marked SLIDES. He puts another dot at A2 in the middle of the column 
marked SWINGS, and a third dot at 2\ in the middle of the column marked 
MONKEY BAFte. Now the> gripfr^oks like this. 
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''This graph looks just like the bar grapl\^or grades 1-3 with the b^rs. 
melted av/ay,** says Tom. VNow I*suppose we dan p<it on the gteen Xs.* May I 
do It?^' . ^ 
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Tom puts on the green Xs. He puts a green X at 18 in the middle of the 
column marked SLIDES • Then he puts on the other two green Xs. "What do 
do now?" he asks, "Are we finished?" 

"There is just one more thing to do. We can 
connect each set of marks with lines," says Eric. 
"We can connect the red dots with a solid red 
line and the green Xs with a dashed green line. 
That will make the dots easier to see," Jennifer 
wants to help. She p^uts the lines on the, graph, 
^Then she labels^ each line. Now the line chart 
looks like thisi 



Jennifer looks at the -finished line .chart, 
"l think we should recommend swings," she says, 
"All grades use swings a lot." Eric, Tom, and 
Jennifer show the' line chart to the class. They 
explain how they could tell from the graph that 
both groups use swings a lot even though both 
groups use something else more, ^ They show the 
class that swings are the^ second-highest point 
on both lines. When the class votes, sowings win, 
and so^ the class uses their money to buy swings. 
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MAKING A DOUBLE LINE GRAPH 



DO YttO KMOW HOVy TO MAKE 
A LIWE GRAPH ? YOV CM FIND 
OUT BY READING "l^nw rn" 




Maybe you have collected two sets of 'data that 

each have two kinds of MEASUREMENTS. You may ^ 

want to compare 

m the heights of plants grown under two dif- 
ferent conditions that you measured every 
week 

m the lengths of two' diffenmt brands of 
rubber bands as different weights are 
^ attached to them 
m the hourly temperatures for two different 
' days , 

If you are comparing two groups of the same kind 
of MEASUREMENTS, taken over the same time pericfd, 
you can put all^of your data on a DOUBLE LINE 
GRAPH. Then it will be easy to compare how the • 
two groups chajige or grow. You ft^iii be able to * 
decide' which group grows or ^changes more by 
looking* at the graph. 

In this story/ three children u^e a"^ double line* graph to decide whether they 
should grow their plants in'^the sun -or in the shade. , • / 

Lula, Patrice, and Jerome are growing coleus for a plant^sale. * They/want the 
coleus to ^^row fast. All their plants are between 6 cm and 10- cm tail. luLa 
and Jerome want to put all of the plants in, the sun but Patrice thinks that 'tliey 
will grow better in the shade. Th^y decide to put si5c plants in the, sun and six ^ 
plants in the shade. They measure the six plants^ in each group every four .or " 
five days. Every time that they measure, they find the mean height of ,th<e plants 
in each ;group. After three weeks, their data look dik^ this, - 





' ''\ 














PLANTS IN -SUN 






PLANTS 

4 


IN SHADE 


i> . 


NUMBER OF 


. MEAN ; 






NUMBER* OF 


MEAN 


» ' r 


DAYS 


HEIGHT (cm) 






•. DAYS . 


HEIGHT (crn'r 




0 


7.7 






• 0 


9.8- 




7 


8.2 






■ 7 


• 10.0 


P - 


12 ' 


9.0 






. 12 ■ ■ 






16 


9.6 






• • '■ 16.-. ■ 


, ■ 10.5 " . 




21 


• 10.5 




i 


• • • 21 •• . 


lore • . . 





Lula, Patrice, and Jerome lobk^at the tiata. They aren^t sure which. group 
grows faster. So they decide bo make a graph. They*, think that a ^raph will , 

make it easy to compare the two sets, of data. But t^hey ar^n/t sure what'kinti. 
of graph to make for their dat^. ^-q . • * 

... . ... -•: 
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Patrice" says-, ^^If we had.^:|.y one of these sets of da^, we could make a 
iine graph because NUMBER OF DAYS and AVERAGE HEIGHT^e toth MEASUREMENTS. 
Should *we make a double line graph?" ^ 



Jerome thinks this is a good idea. "Let's try^it," he suggests. 



The group makes a double line graph with their data. First they put on 
the graph the points for the plants in the sun. They draw a smooth line 
through- or jaeay those- points. The graph Iboks like this. 
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Then they put on the graph the points for the _^ 
* plants in the shade. * ttie:^drajwva stnopth- line.,_ 
thrcniglj 'oT;tiear tfiose points.' |ow the g'ralpli is 
finished, ''it l^oks-Litce chls,--'.v. •• ^ Vj.. '/I 

r l}>la, Jerqme,^ ana^Patar;lc^ look^a^t the gra^Ji. .^^ 
"T^nk't" ftavs Lula. "The llrfe far^ ihe. plaiks * C 



'•Look'!" .^ays Lula. "The llife f ar^ ihe plai^is 
'In 'thf 'shade is .almoB<:^leve?l. . 'Bi^ th^ linV ^ 
.for^ the planta in the sui^ is slanting \ It 
*^is steeper than* tBe line for pl^nt^»? In^the ' 
shade." * ' . ' \ *' . ' 



"Yes,"' says* Jerorae. "The planl^ in the - \. 
sunlight dre. growing iaater. They are getting ^ 



t£^ller. So fihe line is steep.. The plants *io 
'the shade are hatdly growing at all. TKeir 
.-^lirt^ is ^Imost level."* c ' . ^ ^ 

' 'But Patrice is puzzled. "Tfi6 line 'for , ^ 
; plantfs in th6 shade started out. higher. * ^ 
Wwt/does that me^an?" • ' ' ' - 
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Lula kntjws. "Jftien^ w^e put .the plantd^in the griJups, the> plants we picked 
to. put in the shade were, taller than the pltotfi Ve picked to put in the sun. 
Sp the line for plants in shade starts^ out higher ithan the' line for plants 
in th^lETun.. -But th^e plants in the su!ft*grew letter anyway eveh though the 
iplants in the shade had a he^d start." , / 

'^PattiKje looks at 'tha graph again. learned a lot from this, graph. I 
^am go-ing^ do show it to the'rest»of *the clasa to prov^ that ail, o'l^.. the coleuf 
\plants should be'gtown in the sun."* , \" " ^ * 




0 Z ^ 6 e 10 IZI^IG IB^ZZ. 
f\/urvi8ef? OF DAVS^' 



" Jerome wonders whether their data really prove that coleus {)lants grow faster 
in the sua. "Maybe," he says; "the tall col,eus plants just grow more slo.wly 
than the short plant^." Then he checks by looking a.t the graph. ^'It looks 
like the plants in the sun Jjiept .'growing faster even when they grew tall. Bpt A, 
am going to keep measuring the plantj^ to see whether Ithe plants in the sun kefejJ 
growing fast when they get taller."' . ' . : 
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MAKING A DOUBLE HISTOGRAM 

You my^ have collected two sets of^data about the same things in two different 
places. You may have collected two sets of data about something before changes 
were made and after changes were made. * , , \ 

« * 

your data may be two sets of the same type of^ ' 

NUMBER COUNTS and GROUPED MEASUREMENTS. Or , - . 

your data m^y be all number counts. Your data 
may be ^two sets of the same type of NUMBER 
COUNTS and NUMBER COUNTS. 

0 The data might be crossing times of stu- 
dentq at two different intersections. 
'These data are^ NUMBER COUNTS (number of 
students) and GROUPED MEASUREMENTS , 
(crossing times) . 
m Th6 data might be scores from spelling 
tests before studying the\ words by* a new 
method and' after studying the^-words. 
These data .are NUMBER COUNTS (number of 
students with a given score) and NUMBER 
' COUNTS (scores) . 
If your data are like these, you qan make a 
DOUBLE HISTOGRAM. ' , • % 

" jSboking at the pattern of the DOUBLl^ HISTOGRAM 

may help you j^ecxde how much difference there is 

between the two sets of data. That's what the 
, students in this story find out. 

Riga's dlass is trying to. find out the best way to leacn spelling words. 
The class has divided into groups to\try different ways. Rita and her group » 
Clem and Tyrone, have collected two sets 6f data' "on scores from spelling 
tests.. They want to see -if playing the- spelling game that they made up^helped 
• one. group, to spell better.' • Their data looTc l,ike this. 




SCORES BEFORE PLAYING GAME 

1, 1, 2, 2, 2, 3,-"3, 3, "n, 4, 5 ■ 



SCORES APTER PLAYING GAME ' ■» 
4, 5,' 5, 5, 6/ 6, 6, 6, 7, 7, 8 



' . Clem finds the middle score, 'or the median ^core for\^ach set of data.' The 
medians are 3 for "before" scores and 6 for ""after" scores. 



SCORES BEFORE- 

Scores .after ; frHE mediam^^ 



RrAO'- HOWTg USE Kgy NUMBERS 
TP CQWg3iffi& TWO SET^^^^ 






Clem thinks that this proves that the spelling game is a good way to learn, 
but Rita and Tyrone disagree. They think the medians are really too close to 
tell. ' ' . ■ . 



Rita says, "If the medians were further apart, we could be sure. But 6 .md 
3' are only 3 "apart." , , , . ' ^ 

Tyrone says, "i know another \ay we can check the data" to be surel We can ' 
make histograms of our data. We W put- the two histograms on: the same graph. 
Then we can compare them with these, pictures." 

Tyrone draws three diagrams on the bd&rd "to. show the' others what he means. 
The diagrams look like this. 
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Clem looks at the pictures. He says, VNow I see. Tfiese ar^ pictures of 
histograms. When they are- apart, they :sh6w a change. When they are almost- 
together, they show there has been no change. When they are not too close or 
too far apart, then we can't tell from our data if there has been a change." 



^ Clem, Rita, arid Tyrone make two histograms 
of their data on the^same graph. They use Xs 
for the scores before and Os for the scores 
after. When they are finished, the graph 
looks like. this. \ 

"The two histograms only overlap' a little 
bit," says Rita. 

t 

Clem is happy. "N0W we» can say. that our 
spelling game really did make an improvement 
in the group's spelling.** 

Rita's group thinks that they are finished. 
But Just then^Bill comes over-, to their group - 
to ask for help. "We have soirit scores, too. 
Our median's are close. We don't know what 
to do." 



YOU know-how tovmake 
a histogram? You dton fitid \^ 
out by .reading "Ho^gr To" ' 
Make AyHlsto;Rram> 
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Tyrone looks at the data from Billys group. It looks like this. 
SCORES BEFORE ; SCORES AFTE^l 

1, 2, 2. 3. 3.^4. 4, 5. 7. 8 'l, 3, 3. 4. •>5. Q 5, 6, 6, 8, 9 



t 

The medians, are 3 and 5. they are tonly 2 
apart*. Tyrone shows Bill's group how to make 
two histograms of their data on the same graph. 
The histograms look like this. / 

Bill's* group is sad. .The, histograms don't 
tpll them much. They are not too close or 
too far apart. The grbup can't tell whether 
there has been a change or not. Bill's group 
decides to start with some new spelling words' 
and test their method again. 
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MAKING A O-Q GRAPH 



A g-g graph is a special kind of graph. You can use a q-q graph to compare data 
, that you h^ve collected from two different places cr at two different times or 
of two different groups of things. You can make a q^q graph to compare two ^sets 
of NUMBER COUNTS of * the satne things taken under different conditions or to com- 
pare two sets of MEASUREMENTS of tAe same things taken under different conditions. 
you can use a q-q graph to compare these things: 

• the number of belts made by Room 202 and 
by Room 205 on several different days ' 

• the speeds of cars at two different 
intersections 

0 the heights of plants grown with plant 
food and without plant food. \ 




You can use a q--q graph to look at more thdn 
one^ihing about the data. It will help you sde 
what is different about your sets of data. ^ 
That's what Josette and her friends find out 
in this std):y. 
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Josette and he* friends Randy and Carmen are planning to grow plants for a 
plant sale. Josette and Carmen want to buy'plant food, but Randy thinks the 
plants will gi'ow just as well without plant food. To settle the argument, 
Carmen' suggests that they try an experiment. She thinks they should plant 
some seeds. Some of the seeds will get plant food and some WilT get no pl^nt 
food. After the plants have come up, the group can measure the heights of the 
plants to see which way is^better — plant food or no plant food. 

•Josette and Randy thlnk^that Carmen's idea is good. Josette^'plants 15 
seeds in a box. She plans to give theta 1 squirt of liquid plant food every 
day. Randy plants 15 seeds in a box, *too. He waters his plants *every day * 
but .^oes not give them any plant food. Randy and^^osette put the boxes where 
they will get the saiffe amount of light. They make sure they give the seeds 
the same amount of water. Then e^^eryone waits. , 





About three weeks later,' Carmen says that the plants look big enough to be 
measured. She measures the heights' of th? plants with no plant food. Two of 
the plants in the NO PLANT FOOD groupydldoi't cQtne up at all; so sh^rites two 
Os for^,*their heights. Then she measures the heights of th^. plants t^^^t^ot 
plant food.- Ope of the plants in thfat group didn't com? up either; so she 
lists its heiglit as 0, too. The d^a look like this. 
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HEIGHTS OF PLANTS WITH NO PLANT FOOD- (cm) 
0, 0, 3, 2,.7,.5, 6, 4.5, 5.5, 6, 5, 6.5, 7, 8, 2.5, '4 

HEIGHTS OF PLANTS WITH PLANT FOOD (cm) 
' 0, 0.5, 6, 8, 4, 7, 3, 10, 11» 6, 8, 5.5, 7.5, 5, 3 

Jos^te knows what to do next. She puts the data in order from smallest to 
largestSs, 

.NO PLANT FOOD (cm): 0, 0, 2,' 2.5, 3, 4, 4.5, 5, 5.5^ 6, 6, 6.'5,. 7. 7.5, 8. 



PLANT FOOD (cm) 



0, 0'.5, '3, 3, 4, 5j •5.5^-6., 6, 7, 7.5, 8, 8, 10., 11 



NO PLANx'foOD (cm) : X^»^ ^ % X>' 5, K''^' X X 



Then she fiitds the median for each set of data. 

' ♦ ^ < , * . » median 
PLANT FOOD (cm):' ' jtf, o)6,y(, % 6^. jkj X ' 

^ ' . ' median 

Josfette is disappointed. The taedian heights are close ^ Sh^ tells Her 
friends, '%t looks like /the plants do just as well With no plant food as they 
da with plant food." <>' « 



Rapdy smiles. "While we were waiting for the plants to get big enough to 
measure, I asked the tiaacher how to compare our data. We can make a q-q grapK. 
If theye is a differeri^, we will be able^^o tell. ; . " 



Randy 'draws two number lines on a piece 
of, graph paper. He labels the horizontal 
axis, HEIGHT OF PLANTS WITH NO Pl^ANT FOOD, 
,and the vertical axis HEIGHT OF PLANTS 
'with PLANT FOOD. The graph looks like 
this . ' ' 
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. Then'' Randy* t^k^fe the two- sets cxf data 
and lines thein up next to each other so that;^ 
the first numbers are niatched, th^ sfecoi^d * 
numbers are matche^^and so forth. . Thfe 
dajfa look like this * « 
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Randy plots the pairs numbers on the X ^ 

graph paper. First he plots (0,0).- Then he t *^ 

plots (0, 0.5). He plots all the pairs of 3^ ^ 

points. How the graph looks like this: t 
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But Randy is not f^.nished. He draws a dashed line through th4 points (0,0), 
(1,1), (2,2), (3,3), ^nd so forth. Ae says, "This dashed/ line is* called a 
REFERENCE LINE. It is what we would get if the two^ets of data were exactly 
the same. We cati compare our data Vith this line." Next he draws a solid 
line that goes through most of the points that show the data. The points that 
/^'are not exactly on'the line are close tornj^ line. The graph looks like this. 

•Veil, what does it mean?" asks Josette. , 

Randy explains. "The solid line for the 
data is one space or one centimeter above 
the reference line. The solid line is 
parallel to the reference line, too. That 
space shows that not only are the medians 
one centimeter apart, but most of the plants 
(when we put them in ordered pairs) are one 
centimeter apart in height. Since the solid 
line is AROVE the reference line by one 
centimeter, that means that most of the 
plants getting plant food are about one 
centimeter taller than the plants with no 
plant food. The plant food helps most of 
.the volants the sam^ amount." 

"What, if the line for the data were steeper?" 
asks Josette. 'Vh^t would that mean?" 
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"It would mean that the plant food helps the bigger plants more than the 
smaller plants. The big plants Ogetting giant food would be growing faster than 

small plants getting plant food* f It looks like that is happening anyway. 
The two points that are quite* far above the solid line are tme points fpr the 
taller plants." . ,^ . ' 

Carmen look^ at those points. | "Maybe by the time the plants start to get 
big, they use up the fodd that\ is in the soil. Maybe that's when they really 
need the plant food. I think that we should get plant food*" 

Josette andVRandy agree with Carmen. Josette says, "The plant food helps 
all the plants a little bit. It h^lps the bigger ' plants more than the smaller* 
plants. We should buy plant food and give it to all the plants that are taller 
than 6 centimeters." 




MAKING A SCATTER GRAPH 




Sometimes you may collect two different kinds of 
data about the\same things. • 

• You might measure the heights of all of 
^your plants and also count their leaves. 

• You may have listed how many children in 
each grade have a bike and how many ride 
their bikes to school. 

\ 

You may want to find] out if your two sets of 
data are related . V 

• You may wonder whether a tall plant has 
more leaves than a short plant. 

' • you may guess that grades where more 

children have a bike are the grades where 

more children ride their bikes to school.^ 
But you aren't sure, kow can* you find out? You 
can make a SCATTER GRAPH of your data to 'find 
out. The SCATTER GRAPH WILL SHOW YOU WHETHER 
THE DATA ARE RELIVED. The SCATTER GRAPH will 
show' you whether you'r guess is right. 

Jn this story, the children want to find out 
whether the foods that are thrown out the most 
in the lunchroom are the foods that most chil- 
dren don't like^ They find out by making a 
scatter graph. 

Ricky's class Wants to improve t*ie food served in the lunchroom. Ricky, Dana 
Michelle, and Peggy are working in 'a group ^o f ind out which foods the students 
throw out and which foods the students dislike. They have already do^e a lot. 
They have collected data about each food served in the lunchroom in these two 
ways:^ • ' , • 

The First Way: Which foods are thrown out? Each day Ricky counted the num- 
-ber-of lunches bought that day. Dana, Michelle, and Peggy took turns counting 
the number of portiqns of different. foods thrown out. Since different numbers • 
of lunches were bought each day, Rickw and Dana divided the number of portions 
of each different food wasteS by the total number of lunches bought for that 
day. -Then they' multiplied their answers by 100% to get the percentage of each 
kind of food wasted that day. ^ 




Their calculations for one day look like this* 
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NUMBER OF PORTIONS WASTED 
HOTAL NWffiER OF LUNCHES 



FRACTIONAL AMOUNT FRACTION OF 

OF FOOD WASTED' . ^^'^ FOOD WASTED x 100% 



% OF 
FOOD 
WASTED 



Spaghetti Wasted 
Number of Lunches 



93 

310 ' ^30 



Sala 



i^^sted 



Numbef Lunches 

Ice Cream Wasted 
Number of Lunches 



81 
310 

22 
310 



.26 



.07. 



and 



and 



and 



. 30 X 100% = 30% 
.26 X lOOr. = 26% 
.07 X 100% =, 7% 



Then they put their data in a table. Their data for two weeks look like this. 





PERCENTAGE 




PERCENTAGE 


• FOOD 


WASTED (%) 


FOOD 


WASTED (%) 


Pizza J 


12 ' 


Salad 


26 


Fish 


38 


Boiled Potatoes 


" 60 ' 


Chicken 


J.7 


Lima Beans 


77- 


Meatloaf 


47 


String" Beans 


i 


Spaghetti 


30 


Beets 


68 ) 


Tuna Casserole 


72 ' 


Baked Beans 


48 


Hot Dogs 


12 


Corn 


27 


Stew 


. 76 


Jello 


22 


Hamburger 


9 


Ice Cream 


7 


. Soup 


40 


Cookies 


5 


Peas 


63 


Fruit 


20 - 


French Fries 


21 


Cake 


8 


, Cole Slaw 


52 







The Second Way: Wh:^ch foods do students dislike ? Peggy and Michelle sur- 
veyed the other childrdh in the school to find out what foods students dislikei. 
Then they tallied the data and found a percentage, too. They found the n^centage 
of students who said they disliked a certain food. Their data look like^lits. 
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PERCENTAGE 




■ PERCENTAGE 


FOOD 


WHO DON' r . 


FOOD ' 


WHO DON'T 


V 

\ 

* 


LIKE IT (%) 




LIKE IT {%) 


Pizza 


32 


Salad 


48 


Fish 


52 


Boiled Potatoes 


.71 


Chicken 


23 


Lima Beans 


81 


Meatloaf 


43 


String Beans 


40 


Spaghetti 


38 


Beets 


84 


Tuna Casserole 


68 


Baked Beans 


62 


Hot Dogs 


17 


Cori^ 


19 


Stew 


82 / 


Jello 


46 


Hamburger 


12 ■ 


Ice Cream 


10 


Soup 


42 


Cookies 


4 


Peas 


51 


Fruit 


. 52 


French Fries 


25 


Cake \ ., 


11 


Cole Slaw 


60 












' . 1 
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Now the group wants to compare the two sets of data to find out whether the 
foods that are thrown out are the same as the fopds that are disliked. They want 
to compare two things about each kind of food: how much is wasted and how many 
children say they don't like it. They want to look at both of these things at 
the same time. Tlj^y need to make a graph. , 



The^ group talks about what kind of ^ grap*h 
they have two kinds of data about the same 
scatter grajili. First they make a combined 



they should make. They know that, 
things; so they decide to make a 
data chart. It looks like this. 



1 


• 


PERCENTAGE 




PERCENTAGE 


WHO DON'T 


FOOD > 


WASTED (X) 


LIKE IT (X) 


Pizza 


12 


32 


Fish 1 


38 


52 


Chicken 


17 


23 


Meat loaf 


47 


43 


Spaghetti 


30 


38 


Tuna Casserole. 


" .72 


68 


Hot Dogs 


12 


17 


Stew 


76 


82 


Hamburgar 


9 


12 


Soup| 1 


40 


42 


Peas ' 


63 


51 


French Fries 


■o 21 


25 


Cole Slaw 


(52 , 


60 







PERCENTAGE 




PERCENTAGE 


WHO DON' 


T '• 


FOOD 


WASTED (X) 


LIKE IT 


aV 


Salad 


26 


48 


r 


Boiled Potatoes 60 


71 




Lima Beans 


77 


81 


ft 


String Beans 


37 


40 




Beets ^ 


68 


84 




Baked Beans 


48 


62 




Corn 


27 


19 . 




Jello 


22 


46 




Ice Cream 




10 . 




Cookies 








Fruit 


52 




Cake 


8 


11 





Then they get some graph paper. ^ They draw two number lines on the graph *' 
paper. They label the horizontal line PERCENTAGE OF FOOD WASTED and the^ ver- 
tical line PERCENTAGE WHO DISLIKE A FOOD. Then they put on the scales. They 
know that percentage goes f rom .0% to 100%, so they number each line by 25s , 
up to lOOZ. The gtaph looks like this. 
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Now they must put the points on the graph. For each food, they put a point 
on the graph that shoys the percentage of that fpod wasted and the percentage ^ 
of children who don't like that food. To put ^ the point for pizza on the graph, 
they count over 12 to the i:ight and then count up to 32. They put all of the 
points on the graph, this way. When they finish, the graph looks like this. ( 
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The children look at the finished graph. .They notice several things. '/Most 
of the points are going from the lower left corner of. the graph up to the upper 
right corner. They are malcing a pattern," says Peggy. 

"Yes," says Michelle. "The foods that aren't thrown out much are the ones ^ 
that few studejits say they don't like and the foods that are thrown out a lot 
are" the ones that^ many students say they don't like." 

Dana is Interested in another thing about the graph. "I can see that each 
point stands for a certain food. All we have to do to find the foods that are 
thrown out 'the most and the foods that most students say they don't like is to 
look at the points fn the upper right corner of the graph and see which foods 
these points stand for." 



* 

Peggy looks at the points j^n the top right coiner of the graph. "Look," 
she ^ys, "tuna casserole, stew, limk beans, and beets were^the most thrown 
out and the most disliked. We should ask the cook to stop serving those foods.' 
She draws circles around all 'those points so that the others can see them. 

Now the graph looks like this. The gr<}up decides that they will take the 
^raph to the cook and show it to her when they ask her to stop serving those 
foods. . ■* 
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IF YOO AREN'T SORe 
ABOOr WHAT KINDS 
OF GRAPHS VOU CAW 

r^AKE NA/iTH mB sg 



ser OF Dhf^^ 



h6w to pick a graph for your data ^ 

] ^ ' ' 

Look at, 0>JE SET of your data— it doesn't matter which one. 

Can you make a BAR GRAPH from ft? Tf so, you may want to make a 
LINE CHART for both sets/i Your two sets of data may be j 

• Number of students vs. Playground Equipment Preferred for 
Grades 1-3 and Grades 4-6 

• Number of Cars vs. Days of the Week^f or Morning and 
Afternoon , < 

• Number of 'Seeds ^ Stored vs." Days of ' the Week for Your Pet Hamster and Your 
Pet Gerbil. 

Can you make a LINE GRAPH from pne set of yoi/r data? If so, you may want to 
make a DOUBLE LINE GRAPll^for both sets. Your two sets of data may be 

• Average Height vs. Number of Days for Plants in Sun and Plants in Shade 

• Temperature vs. Time of Day for 'Monday and Tuesday 

• Len&th vs. Weight for Two Different Brands of ' Rubber Bands. 

Can you mak^ a HISTOGRAM from one^set of your data? If so, you may w^nt to ^ 
make a DOUBLE HISTOGRAM or a GRAPH for both set§. Your two sets of data 
may ^ * , 

' • Number of Students vs. Spelling Scores (in group?) for Before and After 

• Number oic P.lants vs. Heights of Plants (in groyps) for Plant Food and 
No Plant Food i 

• Number of Students /vs. Crossing Times (In groups) for Oak Street Inter- 
section and Main Street Intersection. 

these 'apply to YOUR data, look at BdTH sets of jour data. Do you 

MEASUREMENTS or NUMBER COUNTS of the same thing for b whole 
^Then-you may want to make- a SCJIATTER GRAPH. Your two 'sets of 



Tgg ONE 




a Food Wasted vs. Percentage of Students Disliking that 
Foqds 

k Plant vs. 'Number of lieaves That Plant lias for Many Plants 

a Student vs. Weight of .That Student for Many Students. 

If the graph that you choose doesn't tell you what you want to know, then you ^ 
may need to REORGANIZE your data. That may help you to draw a different graph' 
that will tell you what you want to know^. 
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